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To Hvi Excellency, 

George S. Houston, 

Governor of Alabama : 
Sir — The Report of Progress of the Geological Survey 
for the year 1874 is herewith respectfully submitted. 

I have withheld the report until thus late in the session 
of the General Assembly in order that a number of chem- 
ical analyses, by which its value would be increased, might 
be made and presented with it. 
I have the honor to be, sir. 

Your obedient servant, 

Eugene A. Smith, 

State Geologist. 
University of Alabama, 
January 12, 1875. 
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PEEFACE. 



The following report embodies the results attained by 
the Geological Survey during the past year. In studying 
the geology of the State, I have thought it best to take up 
successfully, beginning with the oldest, the geological for- 
mations represented ; to examine each in as much detail 
as possible, and to proceed in this manner until the geo- 
logical relations of the entire State had been thoroughly 
explored. With this end in view, the time at my disposal 
for field work during the past summer has been spent in 
the Archaean or Metamorphic region of the State. 

With no provision made for the employment of assist- 
ants, it needs hardly to be remarked that the time re- 
quired to accomplish the work proposed will be consider- 
able. I take great pleasure, however, in stating that Prof. 
Wm. C. Stubbs, of the Agricultural and Mechanical Col- 
lege, has offered his services to the survey. Several analy- 
ses by him accompany the present report. 

By the terms of the law providing for the revival and 
completion of the Geological Survey, it is made the duty 
of the State Geologist, besides the annual reports of pro- 
gress, to prepare a final report of all the work accom- 
plished. 



The followip^*^ an outline of the plan proposed for this 
final report V-^'- 

Par^ I. '"Physical Geography. 

i'art.tl. Geology and Paleontology. 
.\;[Ptfrtin. Economic Geology. 
' ' Part IV. Agricultural Belations. 

Part V. Botany and Zoology. 

Much of the material for this report will appear, from 
time to time, in the annual reports ; some of it, howevei, 
will be more properly reserved for the final volume. 

The valuable collections of fossils made by Prof. 
Tuomey, to which additions have been made by myself, 
contain many species new to science, and it is to be hoped 
that the General Assembly will provide for the publication 
and descriptions of these interesting organic remains in a 
style commensurate with their importance. The signifi- 
cance and value of fossils, to a student of geology, are now 
so generally recognized as to require little mention here. 
I need only say that they lie at the very basis of all geo- 
logical classification. 

The collection of typical soils and subsoils is a part of 
the regular field-work of the survey, and analyses and dis- 
cussions of these and their fitness for the production of 
the various crops, and analyses of our marls, showing their 
value for agricultural purposes, will be prominent features 
in future reports. 

I have already collected specimens of a majority of the 
plants growing without cultivation in Alabama. This list 
I hope to make nearly complete for publication in the final 
report 

Information concerning the animals indigenous to our 
State is also desired, that the history of these may be pre- 
sented at the same time. The natural history of the in- 



7" 

sects injurious to vegetatiou, and of the birds and animals 
which prey upon them, is of the most direct interest to the 
planter. There is very little doubt that a careful study of 
the habits of the cotton moth and caterpillar, by a skilled 
entomologist, will lead to the detection of some means for 
exterminating this pest. 

I have wished to present with this report the statistics, 
in tabulated form, of the iron industry of Alabama. Only 
four of the companies have as yet responded to my request 
for information ; the list, therefore, is incomplete. 

Geological Map, — Separate maps of the counties, so 
colored as to show the geological formations, are in course 
of preparation. These maps will be preliminary to the 
construction of a general geological map for the State. 

In the nature of things, a geological survey can never be 
compkted. Fresh developments are constantly being 
made. "Facts now entirely hidden from our view will be 
revealed by mines, wells and railroads." At beat, a geo- 
logical survey can be said to be completed only when all 
the facts bearing upon the geology of the area, at the time 
available, have been collected and co-ordinated. To do 
this, as much time and patient examination would be re- 
quired for each county as are generally devoted to the 
survey of an entire State. 

To those who may find an objection to this report, in 
the meagreness of its details, I can only say that the time 
and means at my disposal for the prosecution of the work 
have both been limited. 

Finally, I have to acknowledge my obligations to the 
authorities of the South and North Alabama, the Alabama 
and Chattanooga, and the Selma, Rome and Dalton Bail- 
roads, for courtesies, by which the expenses of the Survey 
have been materially lessened. 
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To Mr. F. S. Wadsworth, Engineer South and North 
Alabama BaUroad ; to President Alexander, of the Savan- 
nah and Memphis Bailroad ; and to Col. B. A. Hardaway, 
of the Agricultural College, I owe the profiles of the roads 
giyen in Appendix B. 

To the Bev. C. D. Smith, of Franklin, N. C, I am in- 
debted for the account of the Corundum of Tallapoosa 
county. 

It would be impossible to enumerate the instances in 
which I haye received important assistance in the prose- 
cution of the field-work, and the acts of kindness and 
courtesy which have uniformly been extended to me. For 
all such courtesies I return my grateful acknowledgments. 

EUGENE A. SMITH. 
Universiiy of Alabama, 
January 12, 1874. 



mSTOMCAL SKETCH. 



The first systematic examination into the geological 
structure of the State of Alabama, was begun in 1847 by 
Michael Tuomey, then Professor of Mineralogy, Geology, 
and Agricultural Chemistry, in the University of Alabama. 

It was made the duty of that officer, at his appointment, 
"to spend such portions of his time, not exceeding /ot^r 
months in each year, in exploring the State in connection 
with his proper department, as the trustees may consider 
for the advantage of the State." 

Eeports of this survey were made to the board of trus- 
tees, and extracts from thq same, which were thought to be 
of general interest, were published in the Tuskaloosa news- 
papers. 

The interest excited by these published extracts, led to 
the passage by the general assembly of the State, in Jan- 
uary, 1848, of resolutions appointing Professor Tuomey 
Geologist to the State, and requiring him to lay before the 
genercQ assembly the fuU reports of his geological surveys 
and explorations. 

The expenses of these explorations were borne by the 
University, and the report upon them was submitted to 
Governor Collier, in December, 1849, which report was 
published at the cost of the State in 1850. 

Professor Tuomey continued his explorations, the Uni- 
versity of Alabama still bearing the expenses of the sur- 
vey, until the passage by the general assembly, in 1854, of 
"An act to provide for a geological and agricultural survey 
of the State," by which the Governor was authorized to 
appoint a State Geologist, and the sum of ten thousand 
dollars, exclusive of the salary of the State Geologist, was 
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appropriated for the purpose of employing assistants and 
defraying the incidental expenses of the survey. 

Professor Tuomey received the appointment of State 
Geologist, and early in 1854 took the field, in company 
with E. Q. Thornton, Esq., his assistant. Other assistants 
in field work, were Oscar M. Lieber, Esq., and W. Echols 
HoUowell, Esq., and in January, 1855, Dr. John W. Mallet 
was appointed Chemist to the survey. 

In the autumn of 1855, the second biennial report was 
submitted to the legislature, and ordered to be printed. 
The printing of the report was delayed from various causes : 
Professor Tuomey 's death occurred in March, 1857, and 
upon Prof. Mallet devolved the duty of superintending the 
publication of the repoit, which appeared in 1858. 

Since the termination of the war, the attention both of 
Alabamians, and of citizens of other States, has been di- 
rected to the vast wealth of our natural resources. The 
development of this hidden wealth was naturally looked 
to as one of the most important features in the problem of 
the restoration of the prosperity of the State. The changes 
in the system of labor, and in the relations of the laborer 
to the land-owner, consequent upon the decisions of the 
war, lessened very materially the profits of agriculture, 
which, until 1865, and even a few years later, was almost 
the only great industry within the limits of the State. 

Before our citizens had learned to adapt themselves to 
the new order of things, many a disastrous failure had fallen 
upon them. Discouraged by these repeated failures, many 
have looked for other fields in which to invest more profit- 
ably their labor and capital. The immense coal and iron 
deposits of Alabama could not long escape notice, and de- 
mands for the two Geological Reports of Prof. Tuomey 
were continually made by men desirous of investing in the 
iron and coal lands. These reports have for some years 
been very scarce, and I believe are not now to be had. 
Attempts have been made to induce the general assembly 
to re-publish them; but without success. Many private 
surveys have been made by companies ; but the reports of 
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such explorations have not been always at the service of 
the people. 

Under these circumstances, it will not excite surprise 
that the Board of Regents of the University, at their meet- 
ing in June, 1871, passed an ordinance requiring the Pro- 
fessor of Mineralogy and Geology in the University to de- 
vote as much time in travelling through the State, in mak- 
ing collections and examinations in Geology, as was con- 
sistent with his duties at the University. 

Under this ordinance, some time was spent by me in the 
field, and at the meeting of the legislature in 1872-3 the 
following bill was introduced in the House by Hon. N. H. 
Brown, representative from Tuskaloosa county ; which bill 
was subsequently passed by both houses, and was approved 
by the Governor April 18th, 1873 : 

AN ACT 

To revive and complete the Geological and Agricultural 
Survey of the State of Alabama. 

" Whereas, by an act of the General Assembly approved 
January, 1848, and an act approved January 3d, 1854, a 
geological and agricultural survey was instituted and prose- 
cuted for some years, with great advantage to the people 
of the State ; and 

" Whereas, the said survey was left incomplete by the 
death of Prof. Michael Tuomey , State Geologist ; and 

" Whereas, Dr. Eugene A. Smith, Professor of Mineral- 
ogy and Geology in the University of Alabama, is required 
by ordinance of the Board of Regents of said University 
to devote a portion of his time and labor to a geological 
exploration of the Sate, and to an examination of its min- 
eral and agricultural resources ; therefore, 

" Section 1. Be it enacted by the General Assembly of 
Alabama, That Eugene A. Smith, Professor of Mineralogy 
and Geology in the University of Alabama, be and he is 
hereby appointed State Geologist. 

" Sec. 2. Be it further enacted. That the said State Ge- 
ologist shall make to the Governor an annual report of the 
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progress of his surveys and explorations of the mineral, 
agricultural, and other natural resources of the State ; and 
upon the completion of the survey he shall make a full re- 
port of his labors, including surveys and explorations of 
mineral deposits, their location, and the best and most 
economical methods of development; of the qualities of 
soils, and their adaptation to agricultural purposes, to- 
gether with analyses of soils, ores, minerals and mineral 
water, with maps, charts and drawings; which said report 
shall bfe printed, and shall be the exclusive property of 
the State. 

"Sec. 3. Be it further enacted. That it shall be the duty 
of the said State Geologist to make collections of speci- 
mens, illustrative of the geological, agricultural and min- 
eral features of the State, one suite of which shall be de- 
posited in the cabinet of the University of Alabama, a 
second suit in the cabinet of the Agricultural and Mechan- 
ical College, and a third in the office of the Commissioner 
of Industrial Resources, in the State capitol at Montgomery. 

" Sec. 4. Be it further enacted, That for the outfit of the 
said survey, there shall be appropriated out of any moneys 
in the treasury not otherwise appropriated, first, the sum 
of eight hundred dollars ($800) for the purchase of chemi- 
cals and the necessary apparatus of a laboratory for the 
analysis of soils, ores, minerals and mineral waters ; sec- 
ond, the sum of two thousand two hundred dollars ($2,200) 
for the purchase of an ambulance and team, and other 
equipments ; third, an annual sum of five hundred dollars 
($500) to pay the travelling and incidental expenses of the 
said State Geologist during such time as he is engaged in 
the field work of the survey. The Auditor shall, on the 
requisition of the said State Geologist, when approved by 
the Governor, draw his warrant on the treasury for the said 
sums as they shall be needed for the purpose of said sur- 
vey as herein set forth ; and the vouchers of said State 
Geologist, for all expenditures made from this fund, shall 
be filed with the Auditor, to be laid before the general as- 
sembly. Approved April 18, 1873. 

« Official : Pat. Raqland, Sec'y of State." 
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It may excite surprise that a State so rich in mineral 
wealth as is Alabama, should make so meagre a provision 
for the explorations necessary for its development But 
those who have known the financial difficulties that have 
embarrassed the State for several years past, can appre- 
ciate the desire of legislators to economize whenever pos- 
sible. It may questioned, however, whether a true econo- 
my would not have provided for the immediate and rapid 
examination of the geolc^cal relations of the State, and, 
by putting a lai^e force into the field, have completed the 
work within a few years, and have given to the people so 
much earlier the advantages of the information thus ac- 
quired. 



AECH^AN FORMATIONS. 

The counties of Chilton, Talladega, Calhoun, Cleburne, 
Lee, Tallapoosa and Elmore lie partly, and Coosa, Clay, 
Randolph and Chambers wholly, within the Archaean re- 
gion of the State. 

1. Subdivisions. 

The archaean rocks include the true azoic rocks, though 
it is not possible to define strictly the azoic areas. The 
presence of graphite, &c., in the most crystalline and ap^^ 
parently the oldest rocks of this formation, is generally 
admitted to be a proof that some form of life existed at 
the time of their fonnation. Upon this ground, therefore, 
I have not adopted the name azoic for any of these sub- 
divisions. 

In the absence of fossils, the determination of the rela- 
tive ages of the subdivisions of the crystalline rocks, is a 
difficult problem, and the difficulty is greatly increased by 
the occurrence of faults, by which the older rocks are lifted 
up and brought into juxtaposition with others undoubtedly 
more recent. 

A classification of the crystalline schists upon lithologiccd 
grounds, has been made, and it is the one here followed^ 
provisionally at least, until a better one shall be devised. 

1. Laurentian, — In the norite or hypersthene rock in the 
vicinity of Columbus, Ga., we have probably a representa- 
tive of the upper Laurentian or Norian. I do not feel sure 
that any of the gneisses and homblendic gneisses enumer- 
ated below, belong here. 

2. Huronian. — ^This subdivision in Alabama, is repre- 
sented by a series of stealites, chloritic rocks, associated 
with corundum, hydro-mica slates, quartzites and argillites, 
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the latter often plumbaginous. Some of these belong to 
the Taconic system of Emmons. The most important of 
the gold bearing rocks of Alabama may be referred to this 
period. 

3. White Mountain Series. — To this series as defined by 
Prof. T. Sterry Hunt, I have referred the mica schists with 
gamets, cyanite and graphite ; in which beds or veins of 
coarse-grained granite are so often found : homblendic 
gneisses, fine grained mica slates, micaceous quartzites and 
crystalline limestones, which together form several well 
defined belts in our metamorphic area. 

The rocks of this series have sometimes been considered 
as Laurentian. The copper bearing strata of Cleburne 
county, and south-westward, are here included. 

2. Kinds of Eocks. 

In the sequel I have used the term schist to denote the 
coarser grained rocks, with evident crystals, whilst the fine 
grained crypto-crystalline varieties have been termed slcUes. 
There is, of course, no absolute line of distinction to be 
drawn here. 

The rocks of this region are, with few exceptions, crys-^ 
taUine, i. e. " the grains, when large enough to be visible, 
are crystalline grains, and not water-worn particles or 
fragments of other rocks." Another character of the 
greater part of them is, that they are stratified, or disposed 
in parallel beds or layers. The name crystalline schists, 
is frequently given to rocks which show these peculiarities. 
They are sometimes also called metamorphic rocks, because 
they were originally deposited as sedimentary beds of mud, 
clay, sand, &c., which have subsequently been altered or 
metamorphosed into gneiss, mica-schist, &c., by long con- 
tinued exposure to heat. 

Following Dana's classification, I shall consider the 
rocks of this formation under the following heads : 

1. Mica-bearing Series. 

1. Granite. — ^A massive, granular tock, composed of 
feldspar, quartz and mica. Generally both white and 
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black mica are present, and a triclinic feldspar (oligoclase) 
is often associated with the orthoclase. Typical granites 
may be seen in Coosa county, near Bradford, Itandolph, 
Clay and Chambers. The texture varies from fine grained 
to very coarse grained. Veins or irregular masses of a 
coarse grained granite or pegneatite, are frequently met 
with, in connection with mica schists, in Chilton, Coosa, 
Clay, Randolph, <&c. From such veins some, at least, of 
the large plates of mica are obtained. 

2. Gneiss. — Of the same composition as granite, but 
showing a distinctly laminated or schistose structure, from 
the parallel arrangement of the mica. Gneiss is thus, in 
some sense, a stratified or schistose granite. Transitions 
from granite into gneiss are to be seen with many, if not 
most, of the granite exposures in this State. Gneiss with 
the typical constitution of quartz, feldspar and mica, is not 
one of the most common rocks of this formation in Ala- 
bama, a variety containing a proportion of hornblende, 
being much more widely distributed. This homblendie or 
syenitic gneiss will be considered in another place. 

3. Mica Schist.— Like granite, and gneiss, composed of 
quartz, feldspar and mica, but with less feldspar, more 
quartz, and much more mica. It breaks readily in one 
direction into thin slabs ; the schistose or laminated struc- 
ture, due to the parallel arrangement of the constituent 
minerals. Of wide distribution in our metamorphic re- 
gions. 

The majority of our mica schists abound in red garnets, 
usually small, but sometimes one to two inches in diam- 
eter. 

Crystals of tourmaline, generally associated with quartz, 
are found in many localities amongst these schists. Cya- 
nite is also found in Chilton, Clay, Cleburne, &c., with 
mica schist. An interesting association of cyanite, graph-^ 
ite, and a hydrous mica (Damourite ?), occurs in Clay 
county. In many places the mica schist is much decom- 
posed, soft, friable, of reddish or purpUsh colors : the mica 
is frequently soft, of greasy feel, like some hydrous micas. 
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A schistose rock, composed of quartz and a pearly hy- 
drous mica cutting like talc — but showing strong reactions 
for alumina, in which graphite in small scales, and occa- 
sionally large masses, is disseminated, may possibly belong 
here. Such is the rock, usually called talcose mica schist, 
in which the graphite of Chilton county is found. In no 
instance, however, have I found any talc in this rock. 

AUied to this is a friable, arenaceous schist, of grayish, 
ashy color, with a greenish, hydrous mica and few scales 
of graphite, which in many places is intimately associated 
T^ith a peculiar gossan made up of shells of brown and red 
iron ore, although it is also found with other associations. 

4. Mica Slate. — By this name Prof. Dana designates a 
rock having the chemical constitution of mica schist, but 
with smoother surface, the mica Dot being visible in scales, 
unless magnified. It is more crystalline than clay slate, 
into which it graduates. 

6. Hydromiga Slate. — This is similar to mica slate, but 
contains a hydrous mica, which gives the rock a pearly 
lustre and more or less greasy feel, like talc. Most, if not 
all, of what have been called talcose slates, are hydromica 
slates, containing very little magnesia. The soft, pearly 
slates which are found in abundance on the north-western 
boundary of the metamorphic region, belong to this divi* 
sion. 

6. Clay Slate or Aroillite. — Fine grained slaty rocks, 
with the composition of mica slate, as above given, into 
which it passes, through clay mica slate or argillaceous 
mica slate. A strict line of demarcation cannot well be 
drawn between the mica slates and argillites. The colors 
of the latter are gray, greenish^ reddish, to black — ^many 
varieties ccmtain chlorite. The usual minerals associated 
with the ai^illites in our metamorphic regions, are garnets 
and andalusite. In some places tenticular masses of 
quartz are enclosed in the layers of slate. In a few locali- 
ties I have noticed evenly splitting varieties, good roofing 
dates. 

As a variety of mica slate or argillite, may be mentioned 
2 
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a plumbaginous or graphite slate, which is of frequent 
occurrence in Clay, Coosa, Tallapoosa, Chambers and 
Bandolph, usually not far distant from the granitic belt 
which runs through those counties. 

The best of these are soft, have the greasy feel and 
black metallic streak peculiar to graphite, and when toler- 
ably pure, are used for lubricating purposes. Other varie- 
ties lack the metallic lustre and greasy feel to a great 
extent — but readily bum white or light gray before the 
blowpipe. 

2. HornUendic Seines. 

1. Syenite. — ^A massive rock of crystalline granular 
texture, and composed of quartz, feldspar and hornblende, . 
the latter ingredient taking the place of mica. In this res- 
pect syenite diflfers from granite. Quartz is, however, 
usually less abundant in syenite than in granite. Of true 
syenite, I know of no occurrence in Alabama. A porphyr- 
itic rock, composed of feldspar, hornblende and dark col- 
ored mica, mentioned in Lee county, might perhaps be 
classed here, though from its transition into a laminated 
rock, it might more properly be referred to. 

2. SYENiric Gneiss. — Which may be defined as a gneiss 
in which hornblende takes the place of part or all of the 
mica. This rock is one of the most common throughout 
the metamorphic region, but especially in its south-eastern 
part. 

In this portion of the metamorphic regions, all the gra- 
dations between gneiss, through hornblendic or syenitic 
gneiss, may be seen. 

4. Hornblende Schist.— A schistose rock composed 
chiefly of hornblende, with sometimes a little feldspar, or 
quartz. 

With the above named hornblendic rocks, magnetite 
and brown iron ores frequently occur. Only one bed of 
the brown ore, in Clay count}% has as yet been utilized. 
The analysis given of a magnetite from Kennedy's in Clay 
county, shows that the metamorphic iron ores will bear 
comparison with those from other formations. 
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4. DiOBiTE. — DiflFers from syemite in having a triclinic 
feldspar instead of orthoclase. Much of the syenitic gneiss 
contains a triclinic feldspar. I have seen no specimen, 
however, of true diorite ; i. e. the massive tock. 

5. NoRTTE OR Hypersthentte. — A granular crystalline 
rock, occurring opposite Columbus, Ga., composed chiefly 
of triclinic feldspar, of yellowish to dark colors, with bright 
colored internal reflections (labradorite,) and a small pro- 
portion of lamillar hypersthene, is the only norite that I 
have yet seen in Alabama. The lighter colored masses of 
feldspar have a greeisy lustre, and show distinct striation 
on some clearage surfaces. 

3. Hydrous Magnesian Series. 

1. Talcose Slate. — Which is a slaty, soapy feeling rock, 
composed of talc, or is by no means a common rock in 
our metamorphic region. 

2. SoAPSTONE OR Steattte. — A granular, massive or 
schistose rock, of greenish and grajdsh colors, soft, soapy 
to the touch — a hydrous silicate of magnesia. Beds of this 
rock are common, especially in the r^on of homblendic 
rocks, and most of it is characterized by the presence of 
small acicular cystals of a variety of hornblende, actinolite 
or anthophyllite. 

With it are usually associated chloritic rocks, especially 

3. Chloritic Schist. — A schistose aggregate of scales 
of dark green chlorite, with some quartz and feldspar. 

Chlorite, as an ingredient of argillites, has already been 
mentioned. 

I have little doubt that some of our so-called talcose 
slates and steatites will be found, upon analysis, to contain 
more alumina than magnesia, and to approach in composi- 
tion parophite and pyrophyllite. In a subsequent report, I 
hope to present the definite composition of some of the 
rocks of this interesting class. 

4. Quartzose Rocks, 

1. Quartzite. — ^A granular to compact quartz rock, 
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usually of light colors. Feldspar and mica are sometimes 
disseminated through the mass. It differs from sandstone 
in the absence of a cement by which the quartz grains are 
held together ; but this difference is not always manifest, 
especially in the cases of standstones with a siliceous ce- 
ment. Some quartzites in the north-western part of the 
metamorphic region, have a porphyritic aspect from segre- 
gated masses of quartz, (pebbles ?) 

The quartzite is often schistose from parallel layers of 
mica — and then may more properly be classed with mica- 
schist, into which it passes by increase of the quantity of 
mica. 

2. Siliceous Slate. — A flinty slaty quartz rock, of ap- 
parently compact texture. This is a very common rock in 
the same region. 

3. Itagolumite. — A schistose mixture of quartz grains 
and a hydrous mica. The quartz grains form the principal 
part of the mass. The presence of the mica gives some 
flexibility to some varieties. Fine examples of this rock 
may be seen at several places in the south-eastern part of 
the region under consideration. Of associated minerals 
may be mentioned gold, diamond, specular iron. Of these 
the Alabama itacolumites show, so far as I am aware, only 
the latter. 

Sometimes the specular iron is disseminated in larger or 
smaller masses — in a schistose aggregate of white quartz, 
white mica, and a hydrous mica — the quartz being, how- 
ever, the principal ingredient — ^forming a specuUir schist 
or more probably, 

4. Itabirite, since the iron mineral is not always hema- 
tite. The best examples of this variety occur in Clay 
county. 

5. Jasper Kock. — ^A compact siliceous rock of dull colors, 
usually red, yellow, or gieenish — breaking with smooth 
surface. Fine examples may be seen of this rock in Lee 
and Macon counties. 



21 

CalcareotLS Rocks. 

1. Crystalline Limestone. — ( Granular Limestone, mar- 
ble.) Essentially carbonate of lime, white or gray in color, 
usually with some impurities, as talc, mica, &c. Occurs in 
Talladega, and other counties, on the north-western edge 
of metamorphic region. 

2. Dolomite. — A crystalline granular rock, composed of 
carbonate of lime and carbonate of magnesia. The lime- 
stones of Lee county belong here. 

Igrtjeous Rocks, 

These rocks, though of frequent occurrence, especially 
in the south-eastern part of the metamorphic region, have 
been very little studied. A fuller consideration of them 
will accompany a subsequent report. 

3. General Distribution of the Archaean Strata. 

A general idea of these strata may, perhaps, best be 
given in a geological section approximately at right angles 
to the strike, from near Talladega to Dudley ville in Talla- 
poosa county, and thence by Opelika to Columbus, Ga. 

On the south-eastern border of the silurian formation in 
Alabama, from the Georgia line to the northeast comer of 
Chilton county, a stratum of crystalline limestone, almost 
pure carbonate of lime, may be traced by its occasional 
exposures. This has usually been considered as the limit 
of the metamorphic rocks towards the silurian. Succeed- 
ing this limestone and apparently overlying it conformably 
(the true stratigraphical position may be obscured by a 
fault,) is a series of semi-metamorphic strata between 
15,000 and 20,000 feet in thickness, striking northeast and 
southwest, and dipping at high angles (45 degrees) south- 
east. This series beginniiig below, is composed of green- 
ish gray hydro-mica slates, (talcoid slates, nacreous argil- 
lites, talcose slates,) passing upwards into a conglomerate 
by enclosing lumps of quartz ; these slates are succeeded 
by thick beds of quartzite, alternating with greenish chlor- 
itic schists. The quartzite in places is a thin bedded sili- 
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ceous slate, again, a thick bedded quartzose conglomerate* 
and still again a laminated quartzose or onenaceous rock, 
not very coherent, and enclosing small grains of quartz. 
This series of quartzites in their several varieties, makes 
up the main body of the Blue Mountain range in Alabama. 
This mountain range is a dividing ridge almost its entire 
length , only Talladega creek rises southeast of it and cuts 
through it. 

Towards the southeast the quartzites and conglomerates 
are succeeded by various slates, interstratified with thin 
beds of quartz. Of these slates, some are argillites, afford- 
ing very good roofing slates, but the majority are greenish 
and grayish chloritic and aluminous slates. 

These strata are the probable equivalents in Alabama 
of the Ocoee conglomerates and slates of Prof. Safford, of 
the Tennessee survey, by him referred to the Silurian age 
underlying the Potsdam. By Prof. Sterry Hunt the entire 
system of crystalHne schists has been referred to pre-Silurian 
and pre-Cambrian age. My own observations in the field, 
whilst inclining me to the latter view, have not been suffi- 
ciently extended to enable me to form an independent 
judgment on this point. In disturbed areas with numer- 
ous faults like this, the evidence of* superposition is often 
misleading, and without fossils the question of age is not 
easily settled. Mr. F. H. Bradley refers to the lower Silu- 
rian all the metamorphic rocks of North Carolina as far 
east as Franklin. 

lAthologically, these belong to the 2d subdivision above, 
or Huronian. They all dip about 45 degrees to south- 
east. 

As in Tennessee, so in Alabama, the greater part of the 
auriferous quartz veins and deposits, are to be found in 
this series, though important gold deposits are not infre- 
quent in the next series. 

Succeeding these semi-metamorphic strata, towards the 
utheast, is a tolerably well characterized series of crystal- 
line schists, consisting of mica schists holding garnets, inter- 
stratified with gneisses which sometimes pass into horn- 
blendic gneiss — the latter rock alternating with garnetifer- 
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istic of the north-western portion of this belt. Crystalline 
masses of cyanite, often associated with a hydrous mica 
(probably damourists,; and in one place with graphite also, 
are common. The copper mine in Cleburne county occurs 
in mica schist, associated with a coarsegrained horn- 
blendic gneiss. 

Many of the rocks under consideration have undergone 
a thorough decomposition in place, by which they have 
been converted into ferruginous stratified clays, in which 
the unaltered beds of quartz are prominent. 

A stratum of hornblende rock, associated with steatite 
and large crystals of chlorite has been noticed within this 
area — apparently a local occurrence of the preceding. 

Arenaceous schists, with flattened crystals of an iron 
ore, not yet analyzed, but which has a black streak and 
very little polarity, occur in this region in Clay county, 
whilst quartzose and micaceous schists, with numerous 
scales of graphite, and in one locality with graphite in 
large irregular masses, are abundant. 

A well defined belt of mica schist, with garnets, succeeds 
the mica schists and hornblendic gneisses just mentioned. 
The decomposition of this schist and the resulting light 
purple tinge, are characteristic, as are also the frequent 
beds or veins of coarse-grained granite, from which large 
plates of mica have been obtained. 

These rocks have the characteristics of the third or 
White Mountain series. 

Following these, a narrow belt of fine-grained mica- 
slates, and soft, soapy-feeling argillites, often impregnated 
with graphite, so as to be of use as a lubricating material, 
probably referable to the second series or Huronian. 

Next, towards the south-east, comes mica schists and 
gneiss, passing into granite, which is exposed at intervals 
from the mouth of Chestnut Creek, north-eastward by 
Bradford, Coosa county, and Blake's Ferry into Chambers 
and Kandolph counties. Beyond the granite, gneisses and 
mica schists, and again in many alternations, make up the 
second belt of rocks of the third series* 
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In Ooosa county, the granite is intimately associated 
with gneiss, sometimes homblendic, and mica schists. In 
Chambers and Randolph, however, the smooth, broad ex- 
panses of granite often appear as isolated masses, at most 
with a border of gneiss, in the midst of the nearly vertical 
slates of the Haronian. 

Continuing our section, we come next upon fine-grained 
mica slates and micaceous argillites or hydro-mica slates, 
the latter often enclosing small lenticular masses of quartz, 
and gold-bearing quartz veins. These are followed by 
chloritic schists, with steatite, corundum, and its various 
associates. The relations of these will be given below in 
the details of the counties. The characters of the Huro- 
nian will be recognized here. 

From the beginning of our geological section, up to this 
point, and for a few miles further towards the south-east, 
beyond Dudleyville in Tallapoosa county, the prevailing 
strike of the strata is, with few exceptions, (specially noted 
elsewhere, so far as observed) north-east and south-west, 
and the dip south-east, the rocks designated as Huronian 
being frequently nearly vertical. 

A few miles beyond the town named, a synclinal axis is 
passed, and a few miles further an anticlinal. The strata, 
homblendic gneiss, with quartzites, probably of the third 
series. 

A second belt of steatites, with associated chloritic and 
homblendic rocks, is crossed in the lower part of Chambers 
county, whence it extends north-east into Georgia, and 
south-west to the Tallapoosa river at Coon Creek, a few 
miles above Tallassee. This soapstone belt makes very 
nearly a second synclinal, and below it to Opelika, and a 
few miles beyond, the strata (referred to the White Moun- 
tain series) dip northwest. At Chewacla and southwest to 
Wright's mill (see details of Lee county) another anticUnal 
is seen in strata of micaceous quartzites, homblendic 
gneiss of the same series. At Columbus, the morite or 
hypersthene rock, which is there associated with mica 
schist, has been referred, with some doubt, to the upper 
Laurentianor Norian. 
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From the facts just ennmerated, it will be seen that this 
area is made up, principally, of alternations of the rocks of 
the Huronian, and of the White Mountain serieSy as defined 
above. 

The term Azoic has frequently been applied to the rocks 
of the latter series, whilst the Taconic system of Emmons* 
includes the chloiatic and argillaceous slates and quartzites, 
at least of the former, 

*Objection to the use of the term Azoic has already been given. The Ta- 
conic system, as defined by Emmons, was a series of fossiliferoos sedi- 
mentary rocks, underlying and older than the Silurian. The strata to 
which this name was originally given, has been shown by the researches of 
Dana and others, to be of Trenton, or Lower Silurian age. I have, there 
fore, not thought it advisable to adopt this name. 



n. DETAILS OF THE COUNTIES. 



Chilton (formerly Baker) County. 
Topogi-aphy. — Extending north-west and south-east 
through the county, is the dividing ridge between the 
waters of the Waxahatchee, Yellow Leaf, Walnut and 
Chestnut Creek, flowing into the Coosa, and the tributaries 
of the Little Cahawba, Big and Little Mulberry, and Swift 
Creek, which flow into the Alabama. The following alti- 
tud3S above tide level, of the stations on the South and 
North Boad, will present to the reader the configuration of 
this county along the railroad line. 

Verbena, 350 feet. 

Cooper's, 358 feet. 

Clanton, 496 feet. 

Lomax, 525 feet. 

Jemison, 606 feet. 

Clear Creek, 440 feet. 

Calera, 402 feet. 

It is only with the eastern part of the county, bordering 
on the river, within 10 to 12 miles, that we have to do in 
this report. 

GEOLOGY. 

The geological formations represented in Chilton 
county, are: 

1. The Metamorphic, embracing all that part of the 
county lying between the river and a line beginning about 
section 17, township 24, range 16, east, and running west 
to the range line between 14th and 15th ; thence south to 
Clanton, and following the line of the railroad to Verbena, 
which is near the line of Autauga. 
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2. A small portion of the northern part of the connty is 
underlaid by Silurian Bocks, but the greater part of it is 
covered. 

3. By the same beds and pebbles of the Modified Drift. 
The description of the Silurian and Drift formations will 

be reserved for a subsequent report. 

Near Verbena, west of the railroad, angular fragments of 
quartz and syenitic gneiss may be seen with the rounded 
pebbles of the Drift, showing the approach to the meta- 
morphic region. Where the railroad cuts are deep enough 
the surface covering is passed through, and layers of mica- 
ceous sandstone are exposed. Above this sandstone are 
beds of pebbles, very irregular in shape, and apparently 
with very little traces of stratification. The sand enclosing 
these pebbles is of that deep red color, seen so frequently 
in the neighborhood of limestone strata. Angular frag- 
ments of quartz and other rocks make up a considerable 
part of these pebbles. About half a mile northeast of the 
station is a Chalybeate spring on the land of Maj. Gibson. 

In the bed of the creek, just below Pinson's mill, strata 
of syenitic gniess are well exposed. 

From the station. Chestnut creek flows in an easterly 
direction for about three miles, and then north of east to 
the river. It thus cuts through the strata of the rocks 
which strike north-east and south-west. The rock thus cut 
is chiefly a mica schist, with a hydrous mica. About three 
miles east of Verbena, in section 33, township 21, range 
16, at a locality called the Turn Around, the creek is de- 
flected from its course by a high ridge of this schist, and 
after making a circuit of the ridge, of a mile or more, it 
returns on the other side ; the two parts of the creek sep- 
arated by this high ridge being only about fifty yards 
apart. On the narrowest part of this ridge, a curious 
effect of denudation may be seen in a sort of natural 
bridge, which spans a fissure in the rocks. In section 35 
of the same township and range, on land belonging to Mr. 
Sam Dennis, some excavations have been made, I believe, 
in search of copper. The rock is principally a mica schist, 
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which assumes a purplish tinge on decomposition, due to 
iron present. This rock is frequently interstratified with 
layers of quartz, which are in places coated with a thin iri- 
descent film. This iridescence is cJmost universally looked 
upon as due to copper, but is nothing more than the colors 
due to a thin film of hydrated ferric oxide. But of more 
interest than these iridescent colors are lumps of pure 
graphite of the size of the first, and smaller, which have 
been thrown out in excavating the pit. There was noway 
of getting a fair exposure of this graphite-bearing schist, 
the old pit being partly filled up ; but I saw very good 
pieces of graphite in the pile of rubbish at the mouth of 
the pit, as well as in the strata cut through. The graphite 
seems to form nests and irregular masses in the rock. 
This occurrence is of the highest interest, for although 
graphite is found in various parts of the State, dessemi- 
nated in small scales in other rocks, I know of no other 
locality where it is to be found in masses. Much of what 
is called graphite in Alabama is nothing but a black car- 
bonaceous or graphitic slate, which answers for lubricat- 
ing purposes tolerably well. Occurrences of this slate will 
be noticed in the descriptions of the geology of Clay, Ran- 
dolph and some other counties where it is found. 

In section 3, township 20, range 16, about two miles 
from Mr. Dennis', I found many loose crystals and pieces 
of Butile, and a few crystals imbedded in quartz. These 
crystals showed the combinations of the two prisms with 
the two pyramids — X, li, I. and ii ; occasionaUy the pyra- 
midal termination was noticed at both ends. The rock 
which enclosed them is the same mica schist mentioned 
above ; and near this place masses of large crystals of 
mica were noticed. Some of the quartz interstratified 
with this schist was coated with an irredescent film, and 
enclosed in places considerable quantities of pulverulent 
ferric oxide. This substance has been used as a paint, 
and as a die, for which it answers well. 

In section 32, township 21, range 16 east, some work has 
been done in search of copper ; the rock is chiefly a hard 
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greenish (chloritic) (?) schist ; the indications upon the 
surface, which have led to the belief that copper is to be 
found below, are masses of porous brown iron ore resem- 
bling the so-called "gossan" of the copper mines. Seams 
of quartz having the iridescent tarnish just mentioned are 
found also associated with the above named rocks. With 
the ferruginous tufa at this place is a light grayish arena- 
ceous schist, very friable. This rock is full ot little scales 
of graphite, and the occurrence is identical with that to be 
noticed on the land of Mr. Thomas Lambert, in Coosa 
county. The graphite is not confined to this friable schist 
alone, but is found also in a dark clayey slate, lending it a 
peculiar character. 

The syenitic gneiss seen at Pinson*s mill, near Yerbena, 
strikes north-east towards the river, and in section 16, 
township 21, range 16 east, are the old Bipito gold mines ; 
other mines occur several miles further south. These 
mines are on Blue creek, near the line of the syenitic 
gneiss. The surface deposits only are worked. At the 
present time only a few men are engaged at these mines. 
On Blue creek, near Mr. James' mines, may be seen the 
remains of an old structure, supposed to be an Indian 
fort The walls are constructed of fragments of syenitic 
gneiss, the country rock. Trees several feet in diameter 
are growing upon the ruined walls. Northward from Blue 
creek is crossed a belt of mica schist, frequently holding 
garnets, extending to Walnut creek, or a few miles beyond 
— a distance of six to eight miles. This rock is very much 
decomposed ; the prevailing color, not only of its outcrops, 
but also of the soil derived from it, is a light purple. The 
country is much broken, and the roads are very tortuous, 
foUowing the crests of the high ridges. Upon these hills 
the vegetation is of the scantiest kind — stunted pine trees 
and a few hardy plants alone being able to derive subsist- 
ence from the barren soil. Of frequent occurrence are 
rock masses composed of large plates of mica and coarse 
fragments of quartz. These masses are usually very po- 
rous, and probably are remnants of a coarse-grained gran- 
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itic vein from which the feldspar has been weathered. The 
garnets inclosed in this mica schist are likewise much de- 
composed, in some places only the moulds remain from 
which the garnets have been removed by decomposition. 
Nowhere in this region did I see any rock in a compara- 
tively fresh state ; even where fragments had been brought 
up by the roots of fallen trees, the same indications of a 
thorough, deep disintegration were noticed. Cyanite is a 
common mineral with this rock. Crossing Walnut creek, 
however, the mica schist ceases to be the prevailing rock, 
though occasional narrow belts of it are seen, interstrati- 
fied with the more abundant quartz, and argillaceous 
schists. 

In the region between Jhe mouth of Walnut creek, in 
section 20, township 22, range 16 east, and Mr. J. S. Wel- 
den's, section 2, township 22, range 15 east, are several 
outcrops of a coarse-grained granite rock, of some interest 
on account of the handsome plates of mica obtained from 
it. One mine is in section 20, township 22, range 16 east, 
another in section 23, township 22, range 15 east, about 
three miles northwest, a direction nearly at right angles 
with the strike of the friable mica schist in which the rock 
occurs. The exact relations of these outcrops to the en- 
closing schist were not easily made out, though they are 
probably parts of a granite vein, left exposed by the wear- 
ing down of the softer rocks adjacent. The exposed 
masses are principally aggregations of quartz and mica, 
the plates of the latter showing no approach to paraUelism, 
either with each other or with the bedding planes of the 
adjacent rocks. 

Large rounded masses of interwoven mica crystals, the 
"boulders" of the workmen, furnish the material. These 
"boulders" are spUt up— the mica plates cut to the required 
sizes and shipped to the market. There is considerable 
waste, since a large "boulder" will yield comparatively 
few plates large enough to be preserved. 

As these mines have been worked but two or three 
weeks, they are not yet properly developed, and only a 
few of the crystals are free from traces of weathering; as 
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the depth below the surface increases, it is probable that 
fresher and more valuable mica will be reached. 

Of associated minerals, I have seen only flattened crys- 
tals of tourmaline enclosed betwen the plates of mica; 
these are quite common. 

The discovery of valuable mica in this county, and the 
first attempts to bring it into the market, are due to the 
indefatigable zeal of Col. James George, of Clanton. 

Of the numerous strata of quartzite interbedded with 
the other rocks, a remarkable variety occurs in section 7, 
township 22, range 16 east, at the sand rock quarry. 
Here the rock is exposed over a small area, in beds strik- 
ing north-east and south-west, and dipping south-east 
about forty-five degrees. Part of the rock is a quartzite 
of a pine-white color, very hard and compact ; another part 
is quite soft and friable, perfectly white, and can be crum- 
bled between the fingers into a white, sharp sand of quartz 
crystals. Over some part of the exposure, this curious 
rock is mottled with stains of iron. For the manufacture 
of glass, I know of no more suitable material in the State 
than the white, friable variety. It is perfectly free from 
all impurities, and consists of aggregated crystals of 
quartz. 

Continuing on a north-west course, the mica schists are 
succeeded by argillites of dark greenish colors, then soft, 
dark micaceous schists, without quartz, generally much 
decomposed and stained with iron. Masses of cyanite, 
covered with a bluish hydrous mica (damourite) (?), are 
frequent in this locality. 

In the bed of a little stream. Sand Bock branch, which 
dows into the river, about section 7, township 22, range 
16 east, several varieties of rock are exposed. Of these 
rocks, quartz, thick-bedded and massive, forms the prin- 
cipal part. Alternating with these bars of quartz are beds 
of a greenish chloritic schist. North of Mr. J. S. Weldon's 
section 2, township 22, range 15 east, rises a high ridge of 
quartz schist and conglomerate, the highest ridge in this 
part of the country. The schist is of ^dark grey to whitish 
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colors, intersected by joints by which the rock is broken 
up into more or less regular shone-bridal shapes. The 
strata strike north-east and south-west, and dip about 
forty-five degrees south-east. Where the river cuts 
through this ridge, in section 1, township 22, range 15 
east, there is a very high precipitous bluff. Much of the 
rock near the river is coated in patches with hydrous fer- 
ric oxide, which is iridescent, and this show of colors 
often quite beautiful, has excited the hope that copper 
may be found ; but I saw no ore of copper. South of this 
quartz ridge, are passed alterations of quartz, fine-grained 
mica slates and argiUites. One variety of the quartz re- 
sembles gneiss in appearance, being dark grey like that 
rock, though an examination with the lens showed no other 
mineral than quartz. 

From Mr. Weldon's to Yellow Leaf creek, few outcrops 
of rocks were noticed, except occasional ridges of quartz 
schist, which, as the least destructible of the rocks of the 
. vicinity, always form a prominent feature of the landscape. 
On Yellow Leaf creek, near Mr. Jeflf. Johnson's, section 
23, township 23, range 15 east, thick beds of argillaceous 
schists, of greenish black colors, crop out. These schists 
are traversed by seams of white quartz, and large masses 
of a sandy iron ore, likewise traversed with seams of 
quartz, lie strewn about the hill-side. 

Crossing the creek, the iron ore increases in abucdance, 
and the quality improves. At a little furnace erected by 
Col. James George, this ore becomes a porous brown hem- 
atite, frequently traversed by quartz, though some parts 
are free from it. The small furnace was put up for the 
purpose of reducing what was thought to be an ore of sil- 
ver, and when the product was found to be only iron, it 
was abandoned. With these rude appliances, a consider- 
able quantity of iron was made. Outcroppings of this ore 
may be traced for two miles, to the river, where it is found 
making up the principal mass of a hill on the bank of the 
river. Specimens of the ore from this place were similar 
to those from the furnace. Along the bank of the river, 
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across the outcrop, the ore may be traced for about a 
quarter of a mile. 

Several excavations have been made at times along this 
ridge, in search of other metals, notably copper, but so far 
as my information goes, no other ore than that of iron has 
as yet been found. The outcrop of iron ore is said to con- 
tinue on the other side of the river, along Paint creek, for 
nine or ten miles. 

A few hundred yards below the iron ore, and on the 
bank of the river, is exposed a bed of limestone, an analy- 
sis of which I am not able to give as yet. 

Both above and below the ore, the strata are similar to 
those at Johnson's, black greenish and brown argillaceous 
schists. 

Analyses of the different varieties of ore from this local- 
ity are given below : 

No. 1. Yellow ochreous earthy ore, cut by veins of 
quartz, from section 23, township 23, range 15 east, Ghil-^ 
ton county. 

Specific gravity 3.14 

Combined water 7.51 

Siliceous matter 40.62 

Sesquioxide of iron 46.12 

Alumina 1.85 

Oxide of manganese 0.29 

Lime 0.39 

Magnesia 0.75 

Phosphoric acid 0.87 

Sulphur 0.07 

Total 98.48 

Metallic iron, 32.30. 

No. 2. Porous ore, of brown and red colors, with iri- 
descent tarnish in places ; streak dull brownish red ; from 
section 23, township 23, range 15 east, Chilton county : 

3 
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Specific gravity 3.03 

Combined water 7.16 

Siliceous matter 1.61 

Sesquioxide of iron 88.12 

Alumina 1.35 

Oxide of manganese 0.02 

Lime 0.40 

Magnesia 0.02 

Phosphoric acid 1.33 

Sulphur 0.20 

Total 100.21 

Metallic iron, 61.71. 

No. 3. Compact brown hematite, partly fibrous, outer 
surface mamelonated, covered with a black glaze ; interior 
compact and ochreous ; streak yellowish brown ; from sec- 
tion 23, township 23, range 15 east, Chilton county : 

Specific gravity \ 3.67 

Combined water 10.90 

Siliceous matter 9.26 

Sesquioxide of iron 78.27 

Alumina 1.65 

Oxide of manganese 0.50 

Lime 0.44 

Magnesia 0.22 

Phosphoric acid 0.23 

Sulphur 0.03 

Total 101.50 

Metallic iron, 54.81. 

The good quality of these ores is sufficiently shown by 
the analyses. 

We have thus traced out, in an imperfect way, the suc- 
cession of the rocks from near Verbena to the Yellow Leaf. 
This section is nearly parallel with the river, and distant 
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from it 1-5 miles, according to the sinuosities of the 
stream. 

Let us now mark out, in some detail, the limit between 
the metamorphic area and the Modified Drift. 

As stated above, Verbena Station is directly opposite 
the limit. A mile above Verbena, at Floyd's, the ford is 
over beds of syenitic gneiss. The warm brown soils of 
the vicinity are derived from this rock. 

Towards Cooper's Station, the strata become more 
quartzose — with frequent ledges of quartz. In several 
places may be seen fragments of a coarse grained granite, 
with the feldspar much decomposed and the whole rock 
very friable. At Gullahorn's Mill, five miles from Clanton, 
there is an outcrop of a micaceous sandstone or a mica 
schist ; the decomposition of the rock rendering an exact 
determination difficult. Beyond this, to Clanton, pine bar- 
rens and a swamp intervene. 

At Clanton, the Modified Drift is the surface formation — 
and for a mile north of Clanton, the ferruginous sandstone 
common in the Drift may be seen frequently. 

Near Mr. Jesse R. Jones, section 13, township 22, range 
14, east, three miles north of Clanton, there is an occur- 
rence of a ferruginous quartz breccia, with a ferruginous 
clay of fibrous texture, and varying in color from light yel- 
low to Vermillion. Some of the rock is compact smooth, 
breaking with conchoidal fracture. 

West of Mr. Jones', the rocks are more sandy, and re- 
semble more nearly the ferruginous sandstone of the Drift. 
About two miles east of Mr. Jones', the quartz ledges of 
the metamorphic formation are met with again. Much of 
this quartz, which is laminated, is colored with iron, the 
iron predominating occasionally, to such an extent as to 
become almost an ore of iron. This is possibly the termi- 
nation of the ore bed described above. Dark colored ar- 
gillites and greenish chloritic schists lie adjacent to the ore 
here, and are similar to the schists contiguous to the iron 
ore at Johnson's. 

From the data given above, it will be seen that the line 
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betveieii ihe metsiDOfphic area and the Drift, in tfais part 
of tlju& ooontT, most be jao\ed four or fire miles west of the 
fimit as laid dovn on the map aooompanjing Tnomer's 
seocnd repent. 



TALLADEGA COUNTY. 

TOPOGBAPHY. 

At this time, we are concerned only with that part of 
the county lying east of the Selma, Borne & Dalton R. R. 
This road passes through the county in a north-east and 
south-west direction, in one of the valleys of the silurian 
formation. 

Between . this valley, in which the railroad lies, and the 
first hills of the metamorphic formation, there are one or 
two considerable hills formed by the silurian sandstones. 
Talladega creek has its head-waters among the metamor- 
phic hills, and it cuts through the main quartzite ridge of 
this formation. The other two large creeks, Choccolocco 
and Tallasseehatchee, do not cut through this main ridge ; 
though the waters of some of their tributaries are shed by 
the lower hills of the metamorphic, west of the main ridge. 
All the streams of this county are tributary to the Coo^a. 
From the line of the Selma, Rome & Dalton road, between 
Alpine and Oxford, a prominent feature of the landscape 
is a high range towards the east, distant from the road 8-12 
miles. This range has the name of Blue Mountain, over 
part, at least, of its extent. It is formed by strata of quartz 
schist and conglomerate, dipping about 45^ south-east, and 
it is the highest range in the metamorphic formation. It 
is crossed by the Memphis & Savannah road at Bayfield's 
Gap, at a height of 896 feet above tide water. The bed of 
the road lies considerably below the summit of the ridge 
on both sides of the gap. The continuation of this ridge 
has been described above, near Mr. J. S. Weldon's in Chil- 
ton county. South-west of that locality, it is soon lost un- 
der the overlying Drift. The continuation of it north-east 
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will be more particularly noticed further on. In Chilton 
county, it is the watershed between Walnut and Yellow 
Leaf creeks. On the east side of the river it lies between 
Paint creek and Huxagulree, and further on, north-east, it 
divides the waters of Cedar and Tallasseehatchee creeks 
on the west, and Hatchet creek on the east. Further north- 
east the tributaries of Choccolocco, viz., Cheahah, Salt 
creek and Shoal creek, all head near this range. 

GEOLOGY. 

At Talladega Springs, section 16, township.22, range 2, 
east, the quartzites of the metamorphic are seen forming 
a high and precipitous hill south of the Springs — dipping 
east or south-east — whilst the silurian rocks below dip un- 
der them, a fact already mentioned by Prof. Tuomey. 

This passage of the newer silurian rocks under the meta- 
morphic, can be explained only upon the supposition that a 
fault intervenes, unless the metamorphic strata are to be 
considered as changed silurian. This stat<3 of things is to be 
noticed on the limit between the silurian and crystalline 
schists as far north-east as I have examined the rocks. 

The springs are situated in a valley closed in by hills 
on three sides. On the south and east the hills are high 
and precipitous on the side overlooking the spring. At 
the foot of the hills the spring rises through strata of lime- 
stone. Ascending the hiU south of the springs, there is a 
gentle slope of several hundred yards, over ground cov- 
ered with fragments of quartz schist, of gray and whitish 
colors. After this gentle slope, begins a sharp ascent nearly 
45®, over fragments of the same quartz schist, to the top 
of the hill, about 250 feet above the level of the valley. 
The crest of the hill overlooking the springs is formed of 
thick beds of quartzite, striking north 40® east and dipping 
south 50® east, at an angle of 15®. The beds are inter- 
sected by joints, one series of which has the direction of 
the strike, and is at right angles to the bedding planes : so 
that the precipitous bluflfs overlooking the valley are formed 
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by these joint planes, which have a slope of 75^ or nearly 
perpendicular. 

About a mile north-east of the sulphur spring is a chaly- 
beate spring which has a considerable local reputation. 

This locality deserves a much closer study than it has 
been possible as yet to give it. 

Between the springs and Syllacauga, in section 2, town- 
ship 22, range 3, east, is the marble quarry formerly owned 
by Dr. Gantt. At present this property is in litigation, 
and no work is done at the quarry. 

West of Gantt's, on the property of Dr- George Hill, is 
a bed of black limestone of crystalline texture, which re- 
ceives a very fine polish. Still west of Dr. Hill's there is 
a quarry, opened and worked during the war, in the Silu- 
rian slates. These slates are very fine grained and fissile, 
the beds dip 6*^-10° nearly south-east and strike north-east. 
They are intersected by two sets of joints, one running 
north north-west and south south-east; the other east 
north-east and west south-west, dividing the slates into 
rhombridal blocks, which are about 12-18 inches in di- 
mension. Near Dr. Hill's is a ridge of chert which passes, 
in places, into a fine grained sandstone, which sandstone 
was used during the war for grindstones. These occurren- 
ces, however, will be more particularly treated of in a sub- 
sequent report. 

The ^hite marble at Gantt's quarry has been placed 
among the metamorphic rocks, and thin seams of greenish 
talc interstratified with thick beds of the marble, bear out 
this view. The crystalline schists, hydro-mica slates, chlo- 
ritic slates, &c., are seen about a inile east and south-east 
of the quarry. 

From Syllacauga, towards the south, may be seen the 
high rigde of quartzite and conglomerate already men- 
tioned. Seen from Syllacauga, there is a broad white line 
a short distance below the crest of the ridge, formed by 
the exposed edges of this rock. 

About two miles north of Syllacauga, on the plank road, 
outcrops of argillites are exposed by the roadside, and near 
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the summit of the hill formed by these rocks, which pass 
into soft, unctuous slates, the limestone or marble may be 
seen in place below the slates. 

Near Syllacauga, and north-east, towards Taylor's Mill, 
on Talladega creek, are the marble quarries of Messrs. 
Herd and Mr. Nix. These quarries and the marbles from 
them have been mentioned in detail in Prof. Tuomey's re- 
port, and I have nothing to add as yet to what is there 
said. 

At Taylor's Mill, section 13, township 19, range 5, east, 
the first member of the crystalline schists, viz., a dark lead 
colored hydro-mica slate, sometimes of greenish tinge, is 
found in great force, forming the shoals and falls. This 
has usually been called a talcose slate, from its softness, 
pearly lustre, and soapy feel. A partial analysis of it, how- 
ever, (which is subjoined) shows that it is a hydro-mica 
slate, or, as some have called it, a nacreous argillite. 

Hydro-mica Slate, from Taylor's MiU, TaUadega county. 

Combined water 2.26 

Siliceous matter 57.59 

Protoxide of iron, ) g 

Sesquioxide of iron, ) 

Alumina 14.87 

Lime 1.54 

Magnesia *. . 6.33 

Total 91.40 

Alkalis were not determined, and owing to an accident, the 
per centage of aU, except the water and siUceous matter, 
are somewhat too low. 

The creek has cut its way for some distance through this 
rock, which is worn into deep pot-holes, about a mile above 
the mill at the falls. The scenery presented by the bold 
bluffs of this rock is picturesque, and will well repay the 
trouble of a visit. , 

Not far from the mill, in section 12, same township and 
range, marble has been quar ied by Dr. Taylor. At this 
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place it underlies the slates. I give below the analyses, 
by ttof. W. C. Stubbs, of two varieties of this marble. 

No. 1. White MarUe from Taylor's Mill, Talladega county. 
White, crystalline structure ; dissolves readily in add. 

Specific gravity 2.70 

Calcic carbonate 95.25 

Magnesic carbonate 0.62 

*Ferric oxide and alumina 1.15 

Silica 2.95 

Total 97.99 

No. 2. Blue MarUe from Taylor's Mill, Talladega county. 
Structure, crystalline. Dissolves readily in add. 

Specific gravity 2.68 

Calcic carbonate 94.40 

Magnesic carbonate 0.41 

tFerric oxide and alumina 0.75 

Silica 4.65 

Total 99.21 

Several miles higher up the creek, at Biddle's mill, in 
section 17, township 19, range 6 east, the same slates may 
be seen, passing towards the east into greenish, gray and 
yellowish slates. Near Mr. Riddle's mill a gold mine has 
been worked with some success. I regret that I could not 
visit the place, though no work was going on at the time. 

On the road towards Ashland from the mill, after pass- 
ing the variously colored slates just mentioned, a ridge of 
quartzite is crossed, passing into green chloritic slates, 
with angular fragments of quartz coated in places with 
chlorite. Interstratified with these greenish yellow slates, 
is fin arenaceous schist of gray color. The main ridge of 
the mountains (Blue Mountains,) the high ridge of quartzite 

*Chicfly alnminn. fChiefly ferrie oxide. 
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and conglomerate is next crossed. At the top of this ridge 
the rock has nearly the color of granite, black and ♦hite 
intermixed, whilst on the eastern slope the prevailing color 
is gray or white. The western slope is more precipitous 
than the eastern, for on that side the edges of the strata 
are exposed. At the foot of the eastern slope of this 
mountain, at Mr. Chandler's, section 3, township 20, range 6 
east, a chalybeate spring breaks out from amongst the 
strata of quartz. This spring has been much visited in 
times past — the water is strongly impregnated with iron. 

On another road between Talladega and Ashland, the 
crystalline schists are first seen at Mr. Jack Seay's, sec- 
tion 35, township 18, range 6 east, about 8 miles east of 
Talladega. The line of Clay county passes close to this 
locality, and the further description of the geology will be 
found in the section relating to that county. 

Near Mumford, the crystalline schists are found within 
three miles of the railroad. The first member of the series 
is, as usual, a hydromica slate. From Mumford I visited 
the "Silver Mine." This place is some 7 or 8 miles east 
of Mumford ; it is dug into a rock very much decomposed 
and now very little more than a stratified clay. About 3 
feet below the surface a thin layer of specular iron was cut. 
This layer is very irregular and not more than one- 
eighth inch in thickness. Below this nothing resembling 
a metal was found.* 

y 

• The excavation was begun and continued ui)on the faith of one of the 
innumerable Indian stories, which are current in almost every township 
in the State. A beach tree close by, 'with figures cut into the bark, (the 
supposed work of the Indians,) furnished the sole and only direction to 
this mine. The legend, which was brought forward to explain all, was 
8imi»ly a variation of the old story. 



CALHOUN COUNTY. 

As the crystalline schists in this county occur only in 
its south-eastern comer, making in fact parts of the bound- 
ary line between it and Cleburne, very little need be said 
in this place. Davistown, in section 11, township 16, 
range 9 east, is near the foot of the hills of hydro-mica 
slate which lie near the western border of the metamorphic 
region. In several places near Davistown, as I have been 
informed, the marble may be seen dipping under the crys- 
talline schists, as is the case wherever it occurs southwest 
of this point. 



CLEBURNE COUNTY. 

Only the southern part of this county has, as yet, been 
examined. A full report of the geological relations nere, 
of the metamorphic rocks can not, therefore, be made. 



Going east from Davistown in Calhoun county, the meta- 
morphic rocks are seen close to the town, the first rocks of 
the kind being, as usual, greenish and grayish argillites or 
hydro-mica slates. Here, as elsewhere, the slates alter- 
nate with beds of quartzite, sometimes massive, sometimes 
schistose. The strike northeast and southwest, and dip 
40 and 45 degrees southeast, correspond to the general 
strike and dip of the rocks, throughout this part of the 
State. 

About six miles east of Davistown is the Tallapoosa river, 
which flows, in this part at least of its course, through an 
elevated valley. The level of the river here, according to 
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manT alteinAtioiis, make up the main mass of the hill 
sooth of the bomblendie strata described abore. Granite 
and large garnets are fonnd, aLso, seTeral miles northeast 
of Mr. Blake*s, on the same moontain side. Towards 
Wood's copper mine, the mica schists and slates are suc- 
ceeded by homblendic rocks. 

wood's copper MDkE. 

This mine is in section 35, township 17, range 11, east 
The discoTeiT of a paying ore of copper here, in the spring 
of the present year, 1874, has caosed a renewal of the ex- 
citement about copper, which was so intense some twenty- 
fiye years ago, when the famous Dncktown mines were 
opened. 

It was during this excitement that Professor Tuomey ex- 
plored this part of the State, and his disinclination to be- 
licTe that every mass of porous oxide of iron, upon the 
surface, was an infallible indication of copper beneath, has 
caused injustice to be done him in many cases, and there 
are many men who beliere that he denied the existence of 
copper in Alabama ; yet, in his report, he has mentioned 
nearly every locality in the State where copper has actu- 
ally been found. If his report delayed the discovery of 
copper by discouraging reckless investments, there can be 
no doubt that it has saved from disaster many who followed 
his advice. 

At Wood's mineg the country rock is a hornblendic 
gneiss, thick bedded, and approaching syenite. The strata 
strike nearly due north and south, and dip east 40^-45® 
The surface indications here, is the "gossan," a light, 
porous, brown oxide of iron, which is associated with a 
micaceous schist highly colored with iron. The vein, if it 
be a vein, is a bedded lode, lying between strata of the mi- 
caceous schist, which near the line of contact with the 
proper ore, is, more or less, impregnated with the copper, 
and when thrown out soon becomes covered with efflores- 
cences of the sulphates of iron and copper. The gossan 
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overlies the ore, and a mundic— chiefly iron pyrites — ^lies 
below. This massive pyrites, is the limit of all the exca- 
vations made here thus far. The ore itself is principally a 
black earthy sulphuretted ore, usually called "black oxide,*' 
with some pyrites, or copper pyrites. Occasionally masses 
of cusprite, or the red oxide, has been found, and, rarely, 
the native copper. A few very handsome specimens of 
malachite, and azurite have been excavated ; but all these 
ores, except the black ore and the yellow sulphuret are 
comparatively rare. The shafts, five or six in number, at 
the time of my visit, are about twenty-five feet deep, and 
are sunk upon the lode, at the distance of twenty feet 
from each other. The first shaft was sunk near the foot of 
the hill, the others higher up, but the average depth is the 
same in all — that is, the copper is found at the same depth 
below the surface of the ground, so far as it has been ex- 
plored. The ore is hoisted by means of ordinary wind- 
lasses and buckets, thrown upon a platform near the mouth 
of the shaft, where the best only is put up in sacks for 
shipment. The sacks of ore are hauled to Carrollton, in 
Georgia, about, forty miles distant, and thence shipped to 
the market in Baltimore. The expenses of mining, carting 
and freight, are about $35 — $40 per ton of 2,500 pounds. 
At Baltimore the ore brings, on an average, $60 per ton. 
Mr. Wood has been shipping his ore since May 1st, with a 
short interruption, and has sold during these four months 
about 300 tons, at the price mentioned. 

There is of course much waste, since the lower grade 
ores are thrown aside as unprofitable, but it is the inten- 
tion of the proprietor to erect works by which these poorer 
ores may be concentrated at the mine and thus fitted for 
shipment. Mr. Richard J. Wood, the owner of the mines, 
has spent much time in the search for a paying ore of cop- 
per, and his success at last has certainly been well deserved. 

This lode presents associations of minerals very similar 
to those at Ducktown, as described by Prof. Storry Hunt. 
The black ore, according to the generally received expla- 
nations, is the result of a series of chemical changes, un- 
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dergone by the chalcopyrite in the upper part of the vein. 
These changes consist in the oxydation of the pyritiferous 
ores into sulphates, and their subsequent reduction. There 
results from these processes also, in the upper portion of 
the vein, the "gossan," a porous cap of hydrated iron 
oxide, which is more or less impregnated with the ores of 
copper in the lower part. 

The oxydation of the pyritous ores into sulphates is 
going on all the time, and the drainage waters from the 
mines are charged with these F^alts. 

The massive pyrite is immediately underneath the black 
ore, and no excavation has yet been made below it. At 
this place it holds, in general, very little copper, though at 
another opening, a mile and a half from Wood's, it con- 
tains, exceptionably, as much as 20 per cent. 

A systematic exploration of these deposits by means of 
a diamond drill, is to be looked forward to with the great- 
est interest. 

Here, as was stated above, a large proportion of the ore 
is rejected as too poor for shipment ; the erection at the 
mines of works by which these low grade ores may be con- 
centrated on the spot is in contemplation. 

The working up of the vast masses of the sulphids may 
be made profitable in two ways. If the products of the 
bombustion should be utilized in the manufacture of sul- 
phuric acid, this industry alone might be made to pay the 
entire expenses of the working of the mines, besides yield- 
ing a handsome profit ; and by roasting the ores in prop- 
erly constructed kilns, from the residues, a portion of the 
copper, amounting to two or three per cent., may be ex- 
tracted with profit, leaving behind a valuable ore of ii'on. 
(Hunt.) 

The importance of sulphuric acid to the South, in the 
one item of the manufacture of fertilizers from the natural 
phosphates, cannot be overestimated. According to Hunt, 
the sulphur which goes to waste yearly at Ducktown 
would, if converted into sulphuric acid, be sufficient to 
manufacture 60,000 tons of fertilizers. The want of rail- 
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road commnnicatioiis at Ducktown stands in the way of 
the utilization of this product ; so it will here ; though there 
is the prospect that a branch road will be constructed 
from CarroUton, in Geoi^a ; or that the continuation of 
the Opelika and Lafayette road may pass through this sec- 
tion of the country. 

Other deposits of pyrites will be mentioned in connec- 
tion with the description of the geology of Clay county. 

One mile and a half, a little east of north of this mine, 
a shaft was sunk before the war by Mr. Hightower ; and 
since the war, some work has been done there by Messrs. 
Wood and W. H. Smith. The ore raised has been chiefly 
iron pyrites, with a small per centage of copper, in some 
instances twenty or twenty-five per cent.; but the propor- 
tion of the latter ore has been small. 

An analysis of a specimen of copper-bearing pyrites 
from this mine gave me the following composition in 100 
parts: 

Cupriferous pyrites from W. H. Smith's mine, Cleburne 

County. 

Sulphide of iron (pyrite) 80.29 

Sulphide of copper 10.14 

Siliceous matter 6.68 

97.11 
Metallic copper, 8.08. 

The rock cut in sinking the shaft is a very tough mica 
schist, full of imbedded garnets.* 

This is in section 25, township 17, range 11 east, and 
about a mile north of it. 

In section 24 there is a remarkable occurrence of brown 
iron ore. Part of this rock is full of garnets, some as large 
as one inch in diameter. By the action of the weather 
these garnets are left standing out from the face of the 
rock in reUef. Considerable work has been done in the 
search for copper along the line of this rock, which may 
4 
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dei^one by the chalcopyrite in the upper part of the vein. 
These changes consist in the oxydation of the pyritiferous 
ores into sulphates, and their subsequent reduction. There 
results from these processes also, in the upper portion of 
the vein, the "gossan," a porous cap of hydrated iron 
oxide, which is more or less impregnated with the ores of 
copper in the lower part. 

The oxydation of the pyritous ores into sulphates is 
going on all the time, and the drainage waters from the 
mines are charged with these Fialts. 

The massive pyrite is immediately underneath the black 
ore, and no excavation has yet been made below it. At 
this place it holds, in general, very little copper, though at 
another opening, a mile and a half from Wood's, it con- 
tains, exceptionably, as much as 20 per cent. 

A systematic exploration of these deposits by means of 
a diamond drill, is to be looked forward to with the great- 
est interest. 

Here, as was stated above, a large proportion of the ore 
is rejected as too poor for shipment ; the erection at the 
mines of works by which these low grade ores may be con- 
centrated on the spot is in contemplation. 

The working up of the vast masses of the sulphids may 
be made profitable in two ways. If the products of the 
bombustion should be utilized in the manufacture of sul- 
phuric acid, this industry alone might be made to pay the 
entire expenses of the working of the mines, besides yield- 
ing a handsome profit ; and by roasting the ores in prop- 
erly constructed kilns, from the residues, a portion of the 
copper, amounting to two or three per cent., may be ex- 
tracted with profit, leaving behind a valuable ore of iron. 
(Hunt.) 

The importance of sulphuric acid to the South, in the 
one item of the manufacture of fertilizers from the natural 
phosphates, cannot be overestimated. According to Hunt, 
the sulphur which goes to waste yearly at Ducktown 
would, if converted into sulphuric acid, be sufficient to 
manufacture 60,000 tons of fertilizers. The want of rail- 
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road communications at Ducktown stands in the way of 
the utilization of this product ; so it will here ; though there 
is the prospect that a branch road will be constructed 
from Carrollton, in Georgia ; or that the continuation of 
the Opelika and Lafayette road may pass through this sec- 
tion of the country. 

Other deposits of pyrites will be mentioned in connec- 
tion with the description of the geology of Clay county. 

One mile and a half, a Uttle east of north of this mine, 
a shaft was sunk before the war by Mr. Hightower ; and 
since the war, some work has been done there by Messrs. 
Wood and TV. H. Smith. The ore raised has been chiefly 
iron pyrites, with a small per centage of copper, in some 
instances twenty or twenty-five per cent.; but the propor- 
tion of the latter ore has been small. 

An analysis of a specimen of copper-bearing pyrites 
from this mine gave me the following composition in 100 
parts: 

Cupriferous pyrites from W. H, Smithes mine, Cleburne 

County, 

Sulphide of iron (pyrite) 80.29 

Sulphide of copper 10.14 

Siliceous matter 6.68 

97.11 

Metallic copper, 8.08. 

The rock cut in sinking the shaft is a very tough mica 
schist, full of imbedded garnets.' 

This is in section 25, township 17, range 11 east, and 
about a mile north of it. 

In section 24 there is a remarkable occurrence of brown 
iron ore. Part of this rock is full of garnets, some as large 
as one inch in diameter. By the action of the weather 
these garnets are left standing out from the face of the 
rock in reUef. Considerable work has been done in the 
search for copper along the line of this rock, which may 
4 
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be traced south-east to within a mile and a half of Mr. 
Wood's mine. In the immediate vicinity is a coarse- 
grained syenitic rock, porphjTitic from the large crystals 
of hornblende which, upon the weathered surfaces of the 
rock, are exposed in relief like the garnets just mentioned. 

Four or five miles west of Wood's mine, in section 31, 
township 17, range 11 east, is the locality described as 
Wood's mine in Prof. Tuomey's Report. This is now in 
part the property of Capt. W. K. Hanna. At the time of 
Prof. Tuomey's visit, a trench had been cut parallel with 
the branch in which the first traces of copper were found. 
This trench showed the copper disseminated through the 
rock for several yards, in the state of yellow and purple 
sulphuret, with some green carbonate. 

A shaft had also been sunk to the water level, which 
showed the copper disseminated through the rock, but no 
lode was cmt. These items are taken from his report. 
Since that time, however, other shafts have been sunk, 
though no paying lode of copper has yet been found. The 
coming on of the war caused the abandonment of this 
work, and it has not yet been renewed, though the pres- 
ence of copper here is beyond doubt. The expense of 
sinking a shaft through the tough rock is very heavy, and 
this, together with the uncertainty of finding a true lode 
of copper, has caused this and many other similar enter- 
prises to be abandoned. This place is near the old Mc- 
intosh road, and not far from the line between the mica 
schists on the south and the hornblendic gneiss on the 
north. I have received ^ecimens of corundum, which 
were said to have been found about two miles north of the 
mine, but could get no definite information as to the local- 
ity. It seems well established, however, that the corun- 
dum has been found here. I should, perhaps, mention 
that a fine article of kaolni or porcelain clay has also been 
found in the same locality. 

Towards Chulifinnee (north-west), the syenitic gneiss is 
succeeded by alternations of mica schists and argillites. 
Near the river at Riddle's bridge, the mica schists are 
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much decomposed, very soft, and full of garnets, and just 
north of the bridge the ground is covered with the crys- 
tals which have become detached by the weathering of the 
rock. 

Beyond this, to Chulifinnee, the reddish clay soil, cov- 
ered with the debris of the quartz seams, indicates the 
complete disintegration of the underlying slates. The 
gold mines are about three miles west of the village. At 
the time of Prof. Tuomey's visit, none of the quartz veins 
had been worked. At present, the Eev. Mr. King has a 
five-stamp mill, with water power. The gold here is found 
chiefly in the quartz veins in a talcose (?) slate, (it gives 
strong reaction for alumina). A shaft has been sunk upon 
a quartz seam, interstratified with the slate, and striking 
nearly east and west, and dipping about eighty degrees 
sotith. 

The shaft was half full of water at the time of my visit, 
and a particular examination could not be made. This is 
in section 22, township 17, range 9 east, and in some of 
the adjoining townships the gold deposits have been 
worked, with more or less profit, for many years. 

At the present time, a very few of the almost innumer- 
able localities where gold is found in this State, is any-^ 
thing like systematic work going on, and I have therefore 
said very little concerning the gold deposits in this report 
Twenty-five years ago the search for gold was prosecuted 
with much energy, and many localities are mentioned by 
Tuomey where the work has been abandoned for years^ 



RANDOLPH COUNTY. 

TOPOGRAPHY. 

The Tallapoosa river flows nearly north and south 
through the western part of the county, whilst the Little 
Tallapoosa, rising in Georgia, enters Randolph near its 
northeast corner and flowing nearly southeast joins the 
Tallapoosa a little west of the center of the county. 

The tributaries of the Tallapoosa on the west, have their 
sources near the elevated region between Delta and Bowden. 
The tributaries on the east, rise near an elevated ridge 
which passes through the south-eastern part of Randolph 
and thence south and southeast, towards Lafayette and 
Opelika. This is the dividing ridge between the Talla- 
poosa and the Chattahoochee. Rondolph has, as yet, no 
railroad communication with the rest of the world, although 
the continuation of the Opelika and Lafayette road will 
some day pass through it. It is much to be hoped that 
this road will soon be completed, since it will furnish the 
outlet for the natural riches, both of this county and its 
neighbor Cleburne on the north.* 

GEOLOGY. 

• 

In the southern part of Cleburne and the northern of 
Randolph adjoining, there is an instance of strata which 
show great variation in strike and dip, within a limited 
area. Thus in section 31, township 17, range 11 east, Cle- 
burne county, the strata strike east and west, and dip south, 
whilst only a few miles north of this place the strike has 
the general northeast and southwest direction. In the 

* See Appeudix B, for profile of the projected road through Bandolph 
and Glebume. 
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same township, but in section 35, only four miles distant, 
the strike is north and south and dip east. This direction 
of the strike continues for some distance south into Ran- 
dolph county, whilst the east and west strike at section 31 
prevails south of that at least four or five miles into Ran- 
dolph county, when the usual direction is again found. It 
is interesting to note, that in section 31 (Wood's old mine) 
copper has been found in small quantities, and it is proba- 
ble that future explorations will develop a lode. In sec- 
tion 35 (Wood's mine, which is now worked), is found. It 
will be remembered, also, that a locality for corundum has 
been given as lying a few miles north of section 31. 

In crossing Randolph county, from northwest to south- 
east, the following succession of strata may be observed : 

Beginning with the locality just noted, section 31, town- 
ship 17, range 11 east, in Cleburne, the rocks are chiefly 
mica schists, which are usually much decomposed, and of 
a purplish tinge. These schists hold, frequently, numbers 
of garnets, and those old excavations in localities where 
large plates of mica occur, the so-called DeSoto mines, are 
by no means rare. One of these excavations is in section 
6 or 7, township 18, range 11 east. It is about fifty feet in 
diameter, ten or fifteen feet deep at present, and some of 
the largest pine trees are growing upon the debris piled 
about the mouth of the opening. The ground about the 
pit is covered with scales of mica, leading one to infer that 
mica was the chief mineral found, whatever might have 
been the object of the search. From the Georgia line 
southeast into Chilton county, upon this belt of mica schist, 
such excavations are popularly ascribed to DeSoto, and 
the same thing is true of the excavations in the soapstone 
in Chambers and Tallapoosa counties further south. It 
requires but a moment's reflection to show how improba- 
ble it is, to say the least, that DeSoto, in his march through 
Alabama, with the forces at his command, could have done 
all the work ascribed to him. 

The mica schists just mentioned, have the east and west 
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strike and south dip, for four or five miles, and within this 
area, are th^ Pinetucky gold mines. 

The first gold was found at this place in 1845, and for 
several years the work was prosecuted with energy, so that 
most of the surface deposits have been worked, and a good 
part of the area has been tunnelled under. 

The gold is found in a thin layer of quartz, interstrati- 
fied with the garnet bearing mica schist. The present 
proprietor of the mines, Ex-Gov. W. H. Smith, has sunk 
two shafts to the depth of sixty feet upon this quartz seam. 
The mill, of ten stamps, is driven by steam power, by which 
also the mica is drained and the water furnished for the 
ore washing. The gold is usually fine gold, in part inti- 
mately mixed with pyrites. Gov. Smith employs convict 
labor. The mill was not in operation at the time of my 
visit, as the miners were engaged in work in one of the 
shafts. Governor Smith gives as an average for the quartz 
mined here, $11 to $17 per ton. 

The auriferous rock comes to the surface at several 
points in the vicinity of the works, and near the outcrop, 
the ground has been well worked over in former days. 
The mica schist, which is the conite rock, when freshly 
brought up from a depth of twenty to thirty feet, is a very 
tough rock, greenish gray in color, with deep red garnets, 
which can not be loosened from the fresh rock. After long 
exposure, it assumes the purplish tinge so characteristic of 
a large part of the rocks of this region ; the garnets are 
weathered out and lie upon the ground by thousands. 

Portions of this rock hold pyrite, the decomposition of 
which soon disintegrates the rock and covers it with an 
efflorescence of copperas. Notwithstanding the work done 
at this place, after heavy rains the surface deposits below 
the outcrop of the quartz, may be panned successfully. 

Prof. Tuomey classes this *place with Arbacoochee, as 
both belonging to the same belt of auriferous slates ; but 
the conite rock in the two localities is different, the de- 
composition of the strata at Arbacoochee is much more 
complete than here, and, morcovei,the two places, distant 
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about six to eight miles from each other, are separated by 
a succession of diflferent rocks, so that the identity of the 
strata i8,|to say the least, very obscurely marked. 

South of Pinetucky for three miles the strata of mica 
schist retain the east and west strike ; beyond that, to 
within'^four^or five miles of Wedowee, the strike is north- 
east and southwest, and frequent masses of a coarse- 
grained granite rock of light color are found. In these the 
plates of, mica are quite large, the feldspar, as a general 
thing, is decomposed. 

Masses of quartz with crystals of mica and tourmaline 
are also of frequent occurrence, especially in the mica 
schists near where the strike changes from east and west 
to northeast and southwest. 

After crossing the river about four miles from Wedowee, 
fine grained mica slates, or perhaps hydromica slates, hold- 
ing garnets, prevail. Near the river these slates are bluish, 
shining, and marked generally with finrf folds or ridges 
upon the bedding planes. This peculiarity gives them the 
popular name of "curly slates." From the river to We- 
dowee, I noticed only rocks of this kind of bluish, greenish 
and purple colors, but always full of garnets. 

Outcrops of massive granite, the flat rocks of the country, 
occur among these slates — for instance, at Blake's Ferry, 
south-west ; and a short distance up the river, north-east of 
the^Wedowee road. Outcrops of the same granite may be 
noticed at many points in this county, southward from We- 
dowee, as far as two miles below Milltown, in Chambers 
county. 

Between Wedowee and Louina, the rocks are chiefly 
mica slates and mica schists holding garnets, usually much 
disintegrated ; interstratified with these and frequently thin 
beds of a black carbonaceous or graphitic slate, which be- 
fore the blow-pipe readily bums white, and melts to a white 
enamel; with cobalt solution, it gives a strong reaction for 
alumina, and a further examination shows the presence of 
some magnesia. 

Acids have no e£fect upon the black coloring matter ; but 
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when deflagrated with saltpeter, the resulting mass effer- 
vesces with acids. This black slate is quite soft, greasy 
to the touch, blackens the fingers like graphite, and is used 
extensively in the country for lubricating purposes. 

Quartzites, massive and schistose, alternate with the 
strata above named, and many of the surface deposits from 
the disintegrated rocks have been worked for gold. In 
section 20, township 21, range 11, east, and also at Mr. 
Peter Greene's, large, well cut crystals of quartz are found. 
Cyanite is also of frequent occurrence in the same vicinity. 
About three miles north-east of Louina, on Mr. George 
Forrester's land, section 30, township 21, range 11, east, 
an outcrop of gneissoid granite, covering several acres, was 
an object of interest. This rock forms the shoals at Berry 
Hill's ford across the Tallapoosa, and the village Flatrock 
takes its name from the great expanse of granite exposed 
there. Here, and elsewhere in the State where it occurs, 
it is manufactur&d into millstones. The bed of porcelain 
clay near Louina, a specimen of which was analyzed by 
Dr. Mallet, (Tuomey's Report) has never been utilized, 
though the analysis shows it to be admirably adapted to 
the manufacture of porcelain ware. 

South of Louina to the Chambers county line, the strata 
are nearly vertical, and in many places the disintegrated 
rocks, scarcely more than stratified clays, the undulating 
country, the red soil with imbedded angular fragments of 
quartz, which lie also strewn upon the surface, are the char- 
acteristics of the gold region. At Louina, the mica schist 
is garnet bearing, and by its decomposition thousands of 
these crystals cover the ground. 

Between Wedowee and Boanoke, the rocks are mica 
schists, alternating with quartzites and beds of black car- 
bonaceous or graphitic slates, like those described just 
above. Where the road crosses Com House creek, there 
is an occurrence of a dark green hornblendic schist inter- 
stratified with the mica schists. A few miles north of Boan- 
oke, the quartzite is finely laminated, and resembles to 
some extent itacolumite. AU these strata strike north-east 
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and south-west, and dip frequently at very high angles, 80 
deg. or more, to the south-east. 

Whilst in the vicinity of Wedowee, a specimen of cuprif- 
erous pyrites was shown me by Mr. Finch, who gave as the 
locality from which it was obtained, eight miles north-east 
of Wedowee. 

Four or five miles south of Wedowee, I obtained from 
Mr. Wiley Mize, some very good specimens of magnetic ore. 



CLAY COUNTY. 

TOPOGRAPHY. 

One of the most prominent topographical features of the 
county is the quartzite and conglomerate ridge which runs 
north-east and south-west near its north-western boundary. 
With the single exception of Talladega creek, all the creeks 
having their sources in the hills of Clay flow southward 
and westward to the Coosa and Tallapoosa rivers. Talla- 
dega creek, on the other hand, rising in the highlands east 
of this Blue Mountain ridge, flows down the valley south- 
westward for ten or twelve miks, then turns north-west, 
and cutting through the quartzites, argillites, and other 
rocks of the western border, flows through the silurian val- 
ley of Talladega towards the Coosa, not far from Childers- 
burg. Where this creek cuts through the metamorphic 
ridges, several beautiiul cascades are found — as above Bid- 
die's Mill, and again at Taylor's Mill, a few miles below 
Biddle's. 

GEOLOGY. 

It will be remembered that at King's Gold Mine, in Cle- 
burne county, the strata, talcose (?) and micaceous schists, 
strike nearly east and west and dip south. Going south- 
ward from this point, alternations of mica schist and hom- 
blendic gneiss are passed, as far as Ketchapedrakee creek. 
The former rock predominates greatly, is usually much de- 
composed, and small garnets, loosened by the disintegra- 
tion of the rock, cover the ground. 

For three or four miles below (south of) King's mine, the 
strike of these strata is east and west, and the dip fre- 
quently nearly vertical towards the south. Beyond this. 



for a short distance, north-east and south-west strike and 
south-east dip prevail ; but at Mr. J. M. Kennedy's thick 
beds of mica schist, with garnets and pyrite, rise up ab- 
ruptly from the valley. Through the ridge formed of this 
schist, the creek cuts its way. The strike here is east and 
west and dip 80 deg. or more south. 

In a field near Mr. J. M. Kennedy's have been found 
many large pieces of magnetic iron ; the soil in the field is 
the brown soil resulting from the disintegration of hom- 
blendic gneiss. No vein of this ore has been found, so far 
as I know, but only the fragments spoken of. Some of 
these pieces show by their size that they are the fragments 
of a large vein. An analysis of this ore, by Prof. Stubbs, 
is subjoined: 

Magnetic ore from J. M, Kennedy' 8 , Clay county, Alabama. 
Easy fracturey potvder hrovmish. Dissolves readily in 
acid. 

Specific gravity 3.85 

Ferrous oxide 25.88 

Ferric oxide 57.52 

Alumma 6.00 

Manganese oxide 6.24 

Siliceous matter 2.75 

Combined water 91 

Phosphoric acid Trace. 

Lime " 

Total 100.30 

Metallic iron, 60.40. No traces of sulphur or titanic 
acid. 

The freedom of this ore from the injurious mixtures with 
sulphur and phosphorous, is to be remarked. 
A few miles east or north-east from Kennedy's, on Mr. Wat- 
son's land, a large mass of pure iron, now on exhibition at 
Woodstock furnace, was found some time since. Consid- 
erable speculation has been made eoncerning the origin of 
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this mass of iron, which was the only piece of the kind 
found ; it seems probable, however, that it is a bloom from 
one of the old forges, south-west of this, and that it was 
accidentally dropped here. I am told that after the forges 
ceased their operations many loads of the blooms were 
carted off by the inhabitants, and the iron worked up for 
various purposes. It is, on the other hand, possible that 
the piece in question is of meteoric origin. 

Near the dwelling of Mr. J. M. Kennedy, jr., in the gap 
cut through the ridge by the Ketchapedrakee, there is an 
old shaft, sunk in search of copper twenty years since, by 
the Tennessee Mining company. The shaft was sunk 
eighty feet through mica schist, striking east and west, and 
nearly vertical, though dipping somewhat towards the 
south. No copper was found ; but much of the rock is 
pyritiferous, and the pieces thrown out are covered with 
an efflorescence of sulphate of iron. On the east side of 
this ridge, an adit was driven, some fifty or sixty feet, to 
cut the supposed cupriferous vein. The water which 
trickles through the crevices of the rock into this tunnel is 
charged with iron, and leaves a thick ferruginous deposit. 
It has a pleasant chalybeate taste, and ha^ some reputa- 
tion in the neighborhood. If at any time accommodation 
should be made for visitors to this spring, the rugged, 
picturesque scenery would make this an attractive place of 
resort. Below Mr. Kennedy's, at the mill, large masses 
of mica schist are exposed, and the ground is covered 
with the garnets. Between the mill and Delta, three 
miles south-east, the same rock prevails; the garnets 
loosened from the rocks here are usually not entirely free, 
but enclosed in an envelop of mica. 

Between Delta and Ashland, the road lies in general 
upon a ridge of mica schist, or upon its south-eastern 
slope. Part of the country through which the road passes 
is called locally the Flatwoods. It is an undulating, roll- 
ing tract, very little broken, and the view from the higher 
points of the road, over the comparatively level Flatwoods, 
is quite attractive. 
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From Chuli^nnee to Bowden, in Clay county, the road 
is down the valley, between Blue mountain on the west 
and the mica schist ridge just described on the east. The 
rocks underiying this valley are mica schist and hom- 
blendic gneiss. Ketchapedrakee takes its rise in the up- 
per portion of this valley, here called Fish Head valley, 
and on its way eastward to the Tallapoosa, cuts through 
the mica schist ridge. In the middle or lower part of the 
valley rises Talladega creek, which, flowing westward to- 
wards the Coosa, cuts the quartzite ridge of Blue moun- 
tain. Along the line here described, a railroad is pro- 
jected, which joins the Coosa and Tallapoosa rivers with- 
out crossing any considerable height. The eastern side of 
the valley is noted for the number of shafts dug along it, 
in the search for copper, one of which has already been 
noticed ; excavations for mica are also frequent along this 
belt of mica schist. Large plates of muscovite have been 
obtained a few miles west from Delta. East of that place, 
a bed of limestone has been observed and described by 
Prof. Tuomey, and the large size of the garnets enclosed 
in the schist near Delta is also subject of remark by him. 
I shall notice below another occurrence of these large gar- 
nets. 

The general geological relatiohs of Clay county may, 
perhaps, best be given in the succession of the strata no- 
ticed in crossing the county, from north-west to south-east, 
approximately at right angles to the strike. I shall, there- 
fore, describe, in some detail, the route from Talladega to 
Ashland, and thence through Millerville (Hillabee) to 
Pinkneyville, in Coosa county ; after which interesting oc- 
currences of minerals not upon this route, so far as I have 
examined them, will be noticed. 

From Talladega to Riddle's mill, section 17, township 
19, range 6 east, the various strata of the silurian forma- 
tion are crossed. At that place the first of the metamor- 
phic rocks appears in the smooth, soapy-feeling hydromica 
slate, commonly called talcose slate, but which is shown 
by the analysis of the same rock from Taylor's mill to con- 
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tain comparatively little magnesia. Rocks of this sort, 
alternating with quartzite, prevail for four or five miles, 
and the physical features of the county are determined by 
the character of the underlying rock. Where the quartz- 
ites come to the surface tliey form the elevated ridges, the 
valleys between them being denuded out of the softer and 
more destructible slates. The vegetation changes likewise 
with the geological features. Upon the quartzites are 
little else than pines, and the hardiest of the pine woods 
herbs ; in the more fertile valleys, oaks of various kinds 
associate themselves with the pines, and a more luxuriant 
undeigrowth marks equally the change. 

Of the quartzites, one ridge deserves particular men- 
tion, and this is the high Blue mountain, at this place 
about ten miles from Talladega. The quartzites ^compos- 
ing this mountain are partly massive, though generally 
schistose, and a portion of this rock is a siliceous con- 
glomerate. The prevailing colors are white and gray, but 
at the top of the ridge a mixture of white and black gives 
to some of the strata the appearance of granite. The 
western slope is the more precipitous, being formed of the 
broken edges of the quartzite. Near the foot of this ridge, 
on the western side, the slates assume a greenish tinge, 
due, in all probability, to chlorite, patches of which may 
be noticed upon some of the quartz fragments. 

From the Blue mountain on to Mr. A. J. Withers', in 
section 36, township 19, range 6 east, argillites, hydromica 
slates, and thin beds of quartzite, which do not make any 
notable ridges, prevail. 

At the latter place occurs a fine-grained hornblendic 
schist, one of the first of a series of hornblendic rocks 
which, alternating with mica schists, specular schists, and 
quartzites, make the country between Withers' and Ash- 
land. 

Near Mr. Withers', in section 1, township 20, range 6 
east, is a large bed of brown iron ore, which partly sup- 
plied the old Rob Roy forge. A little creek flowing 
through this section fofms several fine exposures of the 
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strata. A fall of one hundred feet in a few yards at one 
place marks a good site for a mill. Amongst the rocks 
exposed here is a soft, graphitic rock, with pyrites and 
laminselof a soft green mineral, and near it is a stratum of 
ferruginous tufa, forming continually from the oxydation 
of the pyrites in the rock. A soft, black substance, which 
rubs off on the fingers, has attracted considerable atten- 
tion, from its resemblance to the black copper ore, but an 
analysis shows it to be due principally to the disseminated 
graphite. 

Near this is an old excavation in the mica schists, where 
the innumeiable plates of muscovite show the object of 
the excavation. Some very fine crystals of tourmaline 
have been obtained from the granitic veins in the mica 
schist. Gold has also been obtained from the surface de- 
posits near this place, though in no considerable quanti- 
ties. 

Continuing our geological section towards Ashland from 
Mr. Withers', we meet, first, strata of homblendic gneiss, 
then a bed of mica schist, which, in weathering, disinte- 
grates into small lenticular masses, each enclosing a garnet. 
Thence to the old Indian settlement of Candutchkee, in 
sections 14 and 15, township 20, range 7, east, homblendic 
gneiss is the principal rock, alternating, however, with beds 
of quartzite, and arenaceous schists with scales of graphite. 
On the high hill composed of homblendic gneiss, just west 
of Candutchkee, occurs a good bed of brown hematite. 
The soil, wherever homblendic rocks prevail, is of the 
brown color so distinctive, and is generally quite fertile. 
One peculiarity of such soils is, their liability to suffer from 
protracted drouths. At Candutchkee, the homblendic 
gneiss assumes the character of a true homblendic schist, 
showing few traces of any admixture of foreign minerals. 

Between Candutchkee and Ashland the country is much 
broken, and the physical cause of this may be sought in 
the freqtiency of the strata of quartzite there occurring. 
Much of these quartzose rocks are filled with scales of 
graphite. Nearer the latter town, homblendic gneiss, with 
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the usual warm brown soil, and gently ondolating conntry . 
I should not omit to mention the constant occurrence of 
fragments of hematite, with these homblendic rocks, though 
I observed no outcrops of an undisturbed bedy — only the 
fragments. 

Another geol(^cal section, parallel with that just given, 
and distant from it about five miles north-east, has some 
points of interest, and will serve to fix the succession of 
the strata upon the mind. 

At the Bev. J. Seay's, in section 35, township 18, range 
6, east, occurs what we have hitherto designated as the first 
member of the metamorphic series, a soft, unctuous, aigil* 
Ute or hydro-mica slate, usually called talcose slate. In 
calling this the first of the metamorphic series, I am not 
strictly accurate. By this term I intend only to designate 
that stratum, showing distinctively the characters of a crys- 
talline schist, and lying adjacent to the less markedly crys- 
talline strata of the silurian formation. The bed of crys- 
talline Umestone, or marble, which is found in many places 
dipping under the argillite, I have not usually mentioned 
as the first of the crystalline rocks, because its outcrops 
are not so generally visible as those of the argillite, being 
commonly hidden under the deposits of the valley. 

From Mr. Seay's to the Blue Mountain, we meet with 
the same rocks, and in the same succession, as described 
in the lower route. About four miles from Mr. Seay's, in 
section 7, township 19, range 7, east, a " silver mine " was 
an object of interest. Like the " silver mine," so-called, 
already mentioned in Talladega county, this has an Indian 
story at the bottom of it. 

A considerable amount of work has been done in drilling 
into hard quartzites, showing no indications of any metal 
except an occasional fragment of pyrites. The belief that 
the entrance to an ancient Indian mine has*been discov- 
ered here, causes the continuation of the work, though 
there is no geological reason why silver should be looked 
for. 

I should state, however, that in a fissure in the rocks, and 
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covered with dirt which had sifted through the cracks, were 
found a few pieces of charred wood, which gave some 
countenance to the belief that this cave had been visited 
before. 

At the foot of the conspicuous quartzite ridge — Blue 
Mountain — on the south-eastern side, near Mr. William 
Jenkins', in section 29, township 19, range 7, east, seven or 
eight very fine springs burst up through the rocks. Some 
of these springs are decidedly chalybeate, leaving a thick 
ferruginous deposit. Others are free from any considera- 
ble quantity of mineral matter; all are found within a 
small area — not more than half an acre. The position of 
the springs at the foot of this ridge is identical with that 
of Chandler's, a few miles south-east. In the number, va- 
riety, and boldness of the springs, this place compares fa- 
vorably with Blount. In a more easily accessible locality, 
they would be extensively known, and probably much 
visited. 

A short distance above the springs, a large amount of a 
pecuhar ferruginous tufa has been excavated. Associated 
with it, a black substance which soils the fingers, has ex- 
cited hopes that copper might be found. 

In Mr. Jenkins' field an outcrop of highly fissile clay 
slates, which are very good roofing slates, has been exposed. 
Strike nearly north and south, and dip 40 deg. east Some 
of the slate is quite soft, and coidd be used for pencils. 

Some two miles north-east from here, is another outcrop 
of the same or similar slates. 

Near the house of Mr. Hollingsworth Watts, section 27, 
township 19, range 7, east, the mica schists are encountered, 
fuid the excavatiras made for copper are numerous. One 
of these excations has been cut into a stratum of com- 
pletely disintegrated schist, filled with cubic pseudomorphs 
of limonite after pyrites. Some of the cubes, upon being 
broken open, show a small nucleus of unchanged pyrites ; 
in many, however, the change is complete. Here there 
seemed to be no other reason for the excavation than the 
5 
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presence of these crystals. One mile west of Mr. Watts' 
is an occun*ence of cyanite in large masses, and associated 
with this mineral are graphite, and a hydrous mica, proba- 
bly damourite. The graphite was not noticed in any lai^e 
quantity, although masses of cyanite, with associated graph- 
ite, were observed at several places. Many handsome crys- 
tals of tourmalin are also found in the same locality — gen- 
erally so enclosed in quartz as to be loosened only with 
great difficulty. 

In the road in front of Mr. Watts' house are numerous 
large garnets, some two inches in diameter, which have 
been loosened from the decomposing mica schist. They 
are seldom smooth, generally rough on the surface and 
rounded in outline, and seem to have undergone some de- 
composition. For a mile or more in a north-easterly di- 
rection this pecuUar garnet-bearing stratum may be ti'aced 
by the numerous free crystals which cover the ground. 
The schist has in many places disintegrated into a ferru- 
ginous, micaceous clay, and from such clays gold is ob- 
tained in considerable quantities. One of the gold mines 
formerly worked by Mr. Eiddle, is not far from Mr. Watts', 
on the Ashland road. 

Recently, a dam has been constructed and other prepar- 
ations made for working systematically for gold near Watts', 
but as yet no regular mining work has been done. 

In section 24, township 19, range 7, east, an excavation 
has been made under the auspices of Col. E. K. Smith, of 
Talladega. On the side of a hill, made up chiefly of 
a quartzose argillite, passing into a sandstone above, is an 
outcrop of a porous ferruginous tufa. A cut was made 
into this gossan, which is five or six feet •thick, and below 
it, as far as the excavation has been made, (about ten feet 
from the surface) is a mass of crystals of pyrite, with grains 
of quartz, and little particles of indigo-blue sulphide of 
copper, or covelUtc, The bed of pyrite is about four and a 
half feet thick. Nothing like the black copper ore found 
at Wood's mines, has been discovered here, the only traces 
of copper being the blue gi-ains. It will be a matter of 
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interest to prosecute this work, although it will be remem- 
bered that at Ducktown and Wood's mines, a black ore of 
copper is found between the gossan above and the un- 
changed pyritous ore beneath. At this place the change 
from gossan to pyrites is abrupt. One point is worthy of 
mention, viz : The pyritous mass here is not compact, but 
friable, and it has the appearance of some kinds of inco- 
herent sandstones, in which the grains of sand (here repre- 
sented by cubic crysta^ls of pyrites, and grains of quartz,) 
are loosely cemented together, rather than of the solid 
mundic of the copper mines. 

The following section will serve to make clearer the ex- 
planation given : 




1 is a bluish quartzose argillaceous schist. 2 resembles 
1, passes into a compact arenaceous rock-like sandstone 
above, tt is the ferruginous tufa or "gossan'* overlying 6, 
the pyritous, sandy ore, which has grains of blue sulphide 
of copper disseminated through it. 

About one mile north-east of this are the mines of the 
roastmg and smelting works of the Montgomery Copper 
Mining Company, and half a mile from the works is the 
shaft from which the ore was raised. About the mouth of 
this shaft, and near the tunnel which intersects it, are piles 
of massive pyrites, made up of crystals of pyrite agglom- 
erated together ; in some specimens no other mineral was 
apparent ; in others, grains of quartz. In this latter re- 
spect the sulphuret resembles that just described at Col. 
Smith's, though at his place no compact pyrite has been 
reached as yet. The enclosing rock at the two places is 
similar, with the exception that the quartz predominates 
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at Col. Smith's. The efflorescences on the refuse heaps 
show very little, if any traces, of copper, though I am in- 
formed that a small quantity of the sulphate of copper 
was manufactured here during the war. For the manu- 
facture of sulphuric acid we have here a suitable material, 
and in large quantities. Let us hope that the near future 
may witness the establishment of this branch of industry 
in Clay counh^. 

Four or five miles north-east of Mr. Watts', a spur 
breaks off from the south-east side of the Blue Mountain, 
at right angles to the general direction of that range, which 
is north-east and south-west. The precipitous rocks which 
may be seen near the summit of this spur indicate quartz- 
ites, and at the foot of the hills vast piles of quartz rock, 
which have rolled from the summit, are the only kind to 
be seen, yet the hill is clothed principally with a growth of 
cedar, a limestone loving tree. Near the foot of this spur 
are several bold springs with clear waters tasting of lime. 
I have noticed a similar instance of a cedar growth upon 
a spur of this mountain further south-east in this county. 

The belt of mica schist with garnets, which prevails at 
Watts', passes, a few miles south-east of his house, into 
homblendic gneiss. Near where the two formations join 
some work has been done in the mica schists, in search of 
fine plates of muscovite, by Messrs. Scroggins and Barton. 
None of the specimens which came under my observation 
were very large. 

At Mr. Hurst's, near Bowden, an outcrop of an appar- 
ently massive hornblendic rock was examined, an analysis 
of which I give below. 

Hornblendic Bock from Mr, Hurst'Sy near Bowden, Clay 

County, 

Composition — 

Silica 55.30 

Alumina .* 3.72 

Ferrous oxide 6.84 

lime 12.27 
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Magnesia 20.03 

Brown oxide manganese 0.22 

Potash 0.48 

Soda 1.36 

Combined water 0.59 

Total 100.81 

This rock is made up of pale green crystals, and upon 
fractured surfaces are frequent black metallic-looking 
stains. With this, and apparently resulting from its de- 
composition, are some largo crystals of chlorite. 

An outcrop of brown hematite occurs close by, probably 
a continuation of that observed a few miles south-west. 

Thus far, we have followed a line parallel with that 
previously described. We shall interrupt here the north- 
west and south-east section, and notice some points of in- 
terest towards the south-west. 

In section 3, township 20, range 7, east, on the property 
of Mr. George Hobbs, are two cuts made in search of cop- 
per. As one or two occurrences of a nature similar to this 
are to bo noticed below, some detailed description may not 
be out of place. 

In the bed of a branch, above the house, a ferruginous 
tufa was observed, which was supposed to be copper, "gos- 
san." Cutting through this exposed a dark-colored clayey 
micaceous rock, with scales of graphite, and occasional 
lumps of pyrites. In this rock are, also, lenticular masses 
of a green lamellar mineral, similar to that noticed at Mr. 
Withers'. The mica of this rock is a brownish-black mica 
(biotite?) 

No continuation of the ferruginous tufa was observed, 
nor has there been any discovery of metal other than 
pyrites. Half a mile further down the branch a shallow 
pit has been dug into, first a grayish sandy graphitic 
rock, with the lenticular masses of the green mineral men- 
tioned; below that a stratum with more sand, which 
still lower becomes less sandy and passes into a black 
graphitic schist with very little sand. Where fissures 
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occur in the rock they are filled with a black unctnons sub- 
stance, which resembles, somewhat, the black copper ore. 
This is shown by analysis to be an impure graphitic slate. 

The presence of the iron sulphuret in these rocks ex- 
plains the formation of the ferruginous tufa, which is in 
no place where I have seen it very thick. 

Near Mr. Hobbs', on Mr. Wm. Kamsay's place, the spec- 
ular schist assumes a peculiar character. Some of the 
rock is very coarse-grained, with lai-ge masses of the ferric 
oxide, which in general showed some degree of magnetic 
polarity. In other specimens, the laminated quartz greatly 
predominated, the plates and scales of micaceous iron 
being less abundant. This rock has been worked to some 
extent, under the belief that the iron mica was an ore of 
silver. A further examination of the metallic portions of 
this rock is necessary. 

A mile from Mr. Hobbs, near Steed's mill, is an outcrop 
of the green homblendic rock, similar to that noticed 
above, on Mr. Hurst's place, and associated with it a gray 
steatite, such as is found in TaUapoosa in the corundum 
region. 

In the south-western portion of the county, section 17, 
township 21, range 6 east, at Mr. Garrett's, an excavation 
in search of copper has exposed a ferruginous tufa, or 
*'gossan," beneath which are masses of iron pyrites, partly 
massive, partly made up of nodules of radiating crystalline 
pyrite, imbedded in a black mud impregnated with sul- 
phate of iron, (copperas). The pyrite thrown out from the 
shaft soon decomposes, and is covered with an efflores- 
cence of copperas, and upon pieces which have been ex- 
posed sufficiently long, the formation of limonite (brown 
iron oxide) may be observed. The whole process of the 
mode of formation of the gossan may here be seen at a 
glance. I saw no trace of copper in any of the specimens 
which came under my observation. 

The strata here strike north-west and south-east, and 
dip north-east at varying angles. The principal rock is a 
schistose quartzite, which here forms a low ridge running 
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at right angles to the main ridges of the country, Blue 
mountain, and others. 

This north-west and south-east ridge will be noticed 
again further south in Coosa county. 

The two branches of Hatchet creek have their sources 
in this vicinity, on the south-east slope of the Blue moun- 
tain quartzite ridge, and on their way towards the Coosa 
they cut through the lower ridges of mica schist and hom- 
blendic gneiss. The courses of these two branches of 
/Hatchet creek here are determined by the direction of the 
quartzite strata just mentioned. 

Between Mr. Garrett's and Mrs. McGhee's, section 3, 
township 21, range 6 east, the strike of the outcrops is 
north-west and south-east, and dip north-east. 

At the latter place is a shaft sunk for copper. The 
country rock is a quartzite, very tough and compact, strik- 
ing north-west and south-east, and dipping north-east 
nearly eighty degrees. At the time of my visit the shaft 
was nearly full of water, and only the upper portions of it 
were accessible. The shaft was sunk upon an outcrop of 
gossan, below which cupriferous pyrites have been reached. 
The copper-bearing stratum, or lode, (it lies between the 
quartzite beds), is enclosed in a pyritous quartz, which 
above, where exposed to the action of the weather, is red 
colored and porous from the oxydation and removal of the 
pyrites. Below may be traced the gradual change from 
the porous, friable rock, from which the pyrite has been 
entirely removed, to a more compact rock, in which the 
metal is still in place, but changed into limonite (brown 
hematite), and lastly to the origmal quartz, with its bright 
yellow pyrites. 

(The figure below shows the relations of the upper por- 
tions of the shaft — all that could be seen.) 

1, quartzite; 2 and 4, pyritiferems quartz; 3, gossan 
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above and copper-bearing pyrites below ; 2, 3 and 4 may 
be identical. 

This mine was worked to some extent several years ago, 
but with what success I am not able to say. Under the 
auspices of a new company, it is now in contemplation to 
push forward the work, and test thoroughly the extent of 
the copper-bearing vein. 

The history here has been that of many similar under- 
takings in Alabama ; a company with limited means, capi- 
tal exhausted in the expensive work of sinking a deep 
shaft before a paying ore of copper was reached. Whilst 
no one can foretell with certainty what will be the quality 
or extent of an undeveloped metalliferous vein, yet with 
the evidence which we have here of the presence of cop- 
per, the further prosecution of the work becomes a matter 
of great interest. In this connection, I cannot too strongly 
recommend the use of the annular diamond drills, which 
are employed for the purposes of underground explora- 
tions with so much success, and with such a saving of 
time, labor and capital, which are only too often wasted 
in sinking shafts in the wrong place. In boring with these 
drills, a central core is left, which is subsequently drawn 
out, thus exposing the succession of the strata cut. The 
cost of such a drill, together with the expenses of boring, 
would be insignificant in comparison with the outlay nec- 
essary in sinking a shaft, which might he useless ; and even 
in cases where there is no doubt of the existence of ore in 
sufficient quantity, by the use of the diamond drill one 
may choose the best locality for sinking the shaft. 

Half a mile from the mine, a fine sulphur spring issues 
from between the strata of quartzite. The water is 
strongly impregnated, and will bear a comparison with 
that of some of the Blount springs. 

In section 34, township 20, range 6 east, near Mrs. Mc- 
Ghee's, is the Haral gold mine, said to be one of the rich- 
est in Alabama. Much work has been done here, and a 
yenewal of it is in contemplation, but at this time nothing 
is doing. 
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In the same section is another instance of a graphitic 
schist Hke that near Mr. Hobbs'. The graphite here, in 
tolerably large masses, is enclosed in an arenaceous rock. 
An impure graphitic slate, which soils the fingers like the 
black ore of copper, is also found near a ferruginious tufa. 

At Mr. Robert Stringfellow's, section 19, township 20, 
range 7 east, is an occurrence of copper ore, mentioned in 
Prof. Tuomey's report. 

The ores are the yellow sulphuret, and the black ore 
similar to that at Wood's. The lease of the company 
which began the work here and suspended operations be- 
fore actually determining the extent of the lode, having 
recently expired, the further development of this mine lies 
it is to be hoped, in the near future. The prospect of find- 
ing a valuable deposit of copper, is certainly very good. 
The black ore is found beneath a capping of ferruguious 
tufa, and above a mass of copper bearing pyrites. This 
pyritous ore is at the bottom of the shaft ; no search has 
been made below it. The sides of the lode are formed of 
thick beds of a slaty, arenaceous rock, with disseminated 
graphite. The strata here strike northeast and southwest, 
stand nearly vertical, but with a slight dip southeast. 

Northwest of the shaft, the succession of rocks is first 
homblendic gneiss, and next a mica schist filled with gar- 
nets. Towards the south-east the graphitic schist contin- 
ues to the foot of the hill. 

I give below a section of these rocks : 




No. 1. Mica schist with garnets. 
No. 2. Homblendic gneiss. 
No. 3. Arenaceous quartzite with graphite. 
No. 4. Lode with the ore between the gossom above and 
pyrites below. 
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Between Candutchkee and MillervUle (Hillabee P. O.), 
the road passes over strata of disintegrated micha schist, 
full of garnets ; but near the former place a belt of graph- 
itic schist is passed before the mica schist is reached. 

Within two miles of Millerville the mica schist ridge 
upon which the road lies, ends, and at the latter place we 
come once more upon the strata of quartz schist, with 
northwest and southeast strike, and northeast dip about 
25 degrees. 

Bocks with the same strike and dip are found as far 
southeast as Squire Munroe*s mill, half a mile below Mil- 
lerville, as far as I went in this direction. It is probable 
that the strata for several miles below Millerville, towards 
Brownville, have this strike. Near Squire Munroe's an 
occurrence of small quantities of magnetic iron, in quartz- 
ite, was noticed. The sandy portions predominated great- 
ly, in all the specimens which came under observation. 

Between Millerville and Pinckney ville are seen argilhtes 
in all gradations, from soft, soapy feeling rocks, to hard 
schistose quartzites, with a small admixture of alumninous 
matter. About two miles below Millerville the slates are 
very rich in carbonaceous matter, (graphite), which gives 
them an unctuous feel, and a black shining streak. These 
slates readily burn white before the blowpipe. 

In some places excavations of considerable extent have 
been made for graphite. Where the rocks have been 
thrown out of the pits, the piles of black rubbish remind 
one of the coal regions. This carbonaceous or graphitic 
slate, is said to answer very well as a lubricator. 

Where the road crosses a branch of the Hillabee, a few 
miles from Pinckneyville, are outcrops of thick-bedded 
gneiss, or granite, and between this and the latter town 
strata of gneiss are crossed. 

The accounts of the occurrence of tin in Clay county, so 
often seen in the papers, appear to have originated from 
the discovery of a remarkable specimen near Millerville. 
It is said that the specimen in question was found upon 
analysis to consist of tin, lead and bismuth. As tin is 
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found only as tinstone (the oxide) and the rare tin pyrites, 
this is not a natural occurrence, but an aUoy. Only a 
single specimen of this aUoy has been found, as I have 
recently been informed by its discoverer. Dr. Coker. 



COOSA COUNTY. 

TOPOGRAPHY. 

A dividing ridge from the northeast corner of the county 
towards Nixburg, separates the waters of the Tallapoosa 
on the east and the Coosa on the west. Thus, the greater 
part of the county is drained towards the Coosa, and near 
that river may be seen some of the most striking effects of 
denudation. The Weoguffka and Hatchet creeks, and 
their tributaries, have cut deep ravines in many places ; 
and the counterpart of this broken country may be seen in 
Chilton county on the other side of the river. 

GEOLOGY. 
From PinckneyviUe in Tallapoosa to Bradford, Coosa county. 

The gneissoid rocks at PinckneyviUe strike northeast 
and southwest, and dip 40 or 45 degrees southeast. Two 
or three miles west of that town, after crossing alternations 
of gneiss and mica schist, with the strike and dip given 
above, we come in our geological section upon a series of 
rocks striking nearly north and south, or a little west of 
north and east of south, and dipping nearly 90 degrees 
east. The main body of the ridge formed by these strata, 
consists of quartzites, often porous, with sharp gritty feel, 
and covered with a black film. A few of these schists are 
more compact, and traversed by irregular seams of a light 
colored micaceous mineral not determined. The eastern 
flank of this quartzite ridge is made up of alternations of 
gneiss and mica schist, with fine grained mica slates ; on 
the western side mica schist and quartzites. 

This ridge, which marks the dividing line between the 
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waters of the Coosa and Tallapoosa in this county, may be 
.seen from this point, stretching some distance into Clay 
county. Its continuation northward I have not yet had 
an opportunity of determining, though I think it probable 
that the quartzite strata noticed near Millerville, Mrs. 
McGhee's, and other- places, belong to the same series of 
transverse folds. 

Towards Socopatoy and Bradford the gneiss, which is 
the prevailing rock, has the normal strike and dip again. 

In the west half of section 32, township 24, range 20 east, 
on land belonging to Mr. Samuel S. Graham, are several 
outcrops of what is structurally a true granite,* since large 
flat masses, forty or fifty paces in diameter, show not the 
slightest traces of bedding. This rock, which makes a 
beautiful building stone, lies within three miles of the Sav- 
annah & Memphis Eailroad. The texture is so uniform 
that it may be split off equally well in all directions. The 
size of blocks which could be obtained here, would be lim- 
ited only by the means of quarrjdng. 

Much of this granite has already been used in the con- 
struction of the Bradford factory, and recently in the 
building of culverts and bridges on the railroad. 

The comparative ease with which it can be quarried and 
worked up, its fine quality and handsome appearance, will 
enable it in the future to compete with the best building 
stones of the country. 

I have spoken of this rock, as structurally, a true gran- 
ite. It passes, however, on each side by insensible grada- 
tions, into gneiss ; thus at Bradford, two miles distant, the 

• The granite consistfl of a moderately coarse grained mixture, chiefly of 
quartz and feldspar, the latter predominating, in which are disseminated 
scales of white mica (muscovite), and brown or black mica (biotite.) The 
qnartz is smoky white, the feldspar white, and on the clearage faces of some 
of the feldspar may be seen undoubted twin struations. The mica crystals 
are by Jio means in parallel arrangement, but are inclined at all angleSi 
Snrroanding most of the scales of brown mica, are brown ferruginous 
stains, which cover the adjacent particles of feldspar and quartz. The rock 
is therefore a typical granite, of predominating orthoclase, with some oligo- 
dase, much quartz, and scales of muscovite and bio^itei 
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rock is an undoubted gneiss, though a homblendic gneiss 
occupies part of the intervening space. 

In other parts of the State where it comes to the surface 
it presents nearly the same features as here, viz : isolated 
broad flat expanses of smoothly weathered rock, which in 
general shows a tendency to exfoliate in concentric shells. 
In other localities I have noticed the transition into gneis- 
soid rock, where it is more clearly exhibited than here. 

OccuiTcnces of "flat rocks," as these exposures are 
called locally, have already been mentioned. 

In this county the north-western limit of this granitic 
belt may be traced towards the south-east, passing a little 
west of Rockford, and on towards the Coosa river, below 
the mouth of Chestnut creek. North-eastward it comes to 
the surface a short distance north of Pinkneyville, and 
thence towards Wedowee. A fine exposure of granite may 
be seen at Blake's ferry, on t^e Tallapoosa ; above We- 
dowee another, and thus on to the Georgia line. In a 
south-east direction, the gneiss prevails, with occasional 
strata of homblendic gneiss, and quartzites, as far as the 
steatite and homblendic belt, with associated mica slates 
and argilUtes, which is crossed before reaching Dadeville. 

Throughout this region, especially in Chambers and 
Randolph, these outcrops of massive gneiss^-^ranite, if it 
may so be called — are frequent. 

A geological section from Bradford, north-west towards 
the Talladega line, shows the following succession of 
rocks: Near Bradford, gneiss, passing into homblendic 
gneiss, succeeded by thick bedded gneiss, or granite, oc- 
curring at Mr. Graham's ; then mica schists, alternating 
with homblendic gneiss and argillites. Above Mt. Olive, 
near Mr. Thomas Lambert's, bluish or ash colored graph- 
itic schists, with only scattered scales of the graphite, are 
found in force. With them are associated quartzites, fre- 
quently containing occasional scales of the same mineral, 
and dark-colored quartzites holding iron pyrites, the de • 
composition of Which stains the surface of the rock, and 
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imparts the peculiar astringent taste to the water perco- 
lating through it. 

In sections 9 and 16, township 24, range 19 east, upon 
high, precipitous ridges, formed by the denuding agency 
of the waters of Weoguff ka, are extensive beds of a ferru- 
ginous tufa, which have been supposed to be a copper 
gossan. This interesting rock is enclosed between beds of 
gi'aphitic schist, and it exhibits a great variety of colors, 
from the brown of ordinary limonite (brown hematite) to 
the deep red of iron oxide, (hematite). Many cavities or 
pockets in the rock are filled with this deep red pulveru- 
lent oxide. Such cavities are often lined with concentric 
shells of tolerably compact oxide of iron of brown and red- 
dish colors. Where fissures occur, the surfaces are com- 
monly covered with a mettalic film, which shows a variety 
of iridescent colors ; the iridescent film, however, can easily 
be scraped off with the knife. The same iridescence may 
frequently be found upon the quartzites lying near the 
beds of iron ore, a suggestive fact, especially when it is 
considered that this iridescence is looked upon as indica- 
tive of copper. Indeed, wherever such iridescent colors 
are found, whether upon ferruginous tufa or upon quartz- 
ites, they are called *copper colors." They are, however, 
undoubtedly caused by a thin film of oxide of iron, and 
may be found upon anygjrock. 

I am informed by Mr. Lambert that the thickness of 
these beds of gossan — using the word as a synonym of 
ferruginous tufa — is considerable, eight to ten feet at 
most. 

An average sample, upon analysis, has the following 
composition : 

Analysis of '^gossan'' from section 9, tovmship 24, range 19 
east, Coosa county. A porous gre, made up of irregular 
layers or shells of compact hrown hemxitite, loitli similar 
shells of red, the latter som^etimes parsing into a red pow- 
der. Camties lined loith smxdl l)otryoidaJ. masses of bromn 
hematite, often iridescent. Occasional yellow ochreous 
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masses are mixed with the broum layers, Potoder dark 
red. 

Specific gravity 3.40. 

Combined water 9.79 

Siliceous matter 1.78 

Sesquioxide of iron 83.13 

Alumina 3.67 

Manganese 0.19 

Lime 50 

Magnesia 04 

Phosphoric acid 76 

Sulphur 61 

Total : 100.47 

Metallic iron, 58.22. 

From the above it will be seen that it is a fair ore of 
iron. 

The presence of 0.61 per cent, of sulphur may afford 
some hint of the origin of the tufa. Iron pyrites, as was 
mentioned above, is a common ingi'edient of the rocks in 
this particular vicinity, and it has probably been from the 
oxydation of pyrites that the tufa has been formed. 

I should not omit, in this connection, to state that a 
piece of cupriferous pyrites was shown me by Mr. Lam^ 
bert, which was said to have been part of a vein exposed 
in one of the cuts on the Memphis and Charleston Bail- 
road, some miles east of his house. If I am not mistaken 
in believing the specimen to be cupriferous, I have not had 
a piece for analysis, nor have I as yet had an opportunity 
to examine the locality from which it came. A thorough 
exploration of this vicinity may result in the discovery of 
a lode of copper ore. 

South-west of this place, near section 11, township 23, 
range 16 east, I am told graphite has been found, though 
I have seen no specimen of it. From section 11, towards 
Zimmerman's ferry, the peculiar sterile hills of decomposed 
mica schist, which imparts a purple tinge to the soil, pre- 
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vail. The mica is frequently seen in tolerably la]^e crys- 
tals, but when found upon the surface, it is always very 
brittle. The extension of this belt of mica schist, across 
the river, has already been described in Chilton county. 

Near Smith's ferry, at the mouth of Hatchet creek, in 
section 2, township 21, range 16 east, on the property of 
CoL James Gteorge, is another occurrence of rock similar 
to that of Mr. Thomas Lambert described above. Here 
several shafts have been sunk in search of copper. The 
typical rock is a chist of flattened lamallar of quartz, with 
scales of graphite. It passes, on the one hand, into a fer- 
ruginous quartzose tufa, with graphite and occasional 
pockets of red pulverulent ferric oxide ; and on the other 
hand, into a brown stained, porous or compact quartzite, . 
the cavities of which are lined with botryoidal masses of 
hydrated ferric oxide, covered with shining, iridescent films 
of metallic lustre, and ^een, blue and red colors. The 
&ces of the joints of the more compact quartzite are also 
covered with the same iridescenae. 

Near the surface, these rocks are much decomposed, and 
pass into grayish, yellowish and reddish clays, the original 
lamination of which is shown by the parallelism of the 
Scales of graphite and the interbedded layers of quartz. 
In the shafts occasional thin beds of white clay are cut. 

It wiU be seen that rocks here, in their varieties and as- 
sociations, resemble those*at Mr. Lambert's, some twenty 
miles almost due north-east. I have seen no specimen 
from either place which shows a reaction for copper, though 
if the existence of a cupriferous lode, exposed in the rail- 
road cut east of Mr. Lambert's, be well established, reap- 
pearances of the same lode may reasonably be looked for 
towards the south-west^ in the continuation of the same 
series •of rocks. In that case, it is not at all impossible 
that copper may be found in the vicinity of one or both of 
the localities in question. Across the river, in section 32, 
township 21, range 16, east, on Chesnut creek in Chilton 
county, the same rocks are found ; there as here, the iride- 
6 
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scent colors have attracted attention, and some work has 
been done in search of copper, where they have been no- 
ticed. 

As I have stated above, this iridescence has no neces- 
sary connection with ores of copper, though it has some 
slight resemblance to the peculiar colors of variegated cop- 
per ore. It may be seen, like the ferruginous tufa, or 
"gossan," wherever brown iron ore is formed from the al- 
teration of pyrites, or some other ferruginous mineraL 
The true "copper colors," in addition to those of the va- 
riegated ore, are due to the blue and green carbonates, and 
the sulphate of copper, formed from the oxydation of ores 
which contain copper^ and in which the presence of copper 
may he shovm by a chemical t^L 

On the other hand^ the ferruginous tufa, or "gossan," 
resulting from the oxydation of copper bearing iron pyrites, 
may often show no " copper colors,!* may often be destitute 
of any trace of copper, in its upper portions, near the sur- 
face, especially where it is exposed to the leaching effects 
of atmospheric agencies. 

To say the least, then, the sinking of expensive shafts, 
where the presence of ccrpper is not actually and unequiv- 
ocally demonstrated, is a hazardous venture. 

The gold deposits of Coosa are worked at present only 
on a very limited scale. I know of no locaUty here where 
the quartz veins are regularly worked. The gravels and 
sands of the branches and creeks may occasionally be 
panned with profit. 

Thz southern part of this county has not yet been visited, 
and a discussion of its geological relations must be deferred 
or a future reports 



TALLAPOOSA COUNTY. 

TOPOGRAPHY. 

There is no prominent dividing ridge in this county, and 
an enumeration of the minute topographical features would 
carry us too far. The Tallapoosa receives all the drainage ; 
the two large creeks, Sandy and Sougahatchie, flowing into 
it from the east, have their sources near a high ridge which 
traverses Chambers and Lee counties, and which will be f 
more particularly noticed below. 

GEOLOGT. 

The mica schist which alternates with gneiss at Pink- 
neyville may be seen east of that place for several miles, 
to the Onotachopko creek ; throughout this region it also 
alternates with strata of gneiss. Beyond the Hillabee, the 
valleys are filled with rounded quartz pebbles, such as 
characterize the drift deposits further south. 

The gneiss is succeeded by mica slates, holding crystfids 
of andalusite ; others full of moulds left by decomposed 
garnets. 

East of Sorrell's mill, section 3, township 24, range 22, 
east, dark gray or bluish fine grained mica slates, with 
smooth surface, and often enclosing between the layers 
lenticular masses of quartz. 

Two miles west of Gk)ldville occurs an outcrop of a fine 
grained quartzose mica schist, or quartzite, with a small ad- 
mixture of mica, and with this is associated a slate which, 
upon the bedding planes, shows small irregular ridges or 
folds, smooth to the touch. These rocks occasionally hold 
garnets, and most of the scattered fragments enclose len- 
ticular masses of quartz. 
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The colors are varied, from bluish gray to lighter colors, 
pinkish and purplish. With these rocks our section enters 
the gold region, an undulating, but by no means broken 
country, timbered with a variety of oaks and but very few 
pines. Traces of the old gold diggings are yet to be seen, 
but any systematic or continuous working of these deposits 
has long since been abandoned. 

From Goldville, towards Germany's ferry on the Talla- 
poosa, a continuation of the section will shoW mica schists 
holding garnets, often much decomposed, passing into light 
colored micaceous quartzites which approach itacolumite. 
Within three miles of the ferry occur homblendic gneisses 
with quatzites, which continue, with many alternations, 
across the river to within three miles from Dudleyville, 
« where steatite and other magnesian rocks are associated 
with the homblendic gneiss. 

In the region of micaceous quartzites just mentioned, 
the soils are generally light colored, and timber almost ex- ' 
clusively of pine. Upon passing into the homblendic land, 
the change in the character of the vegetation, no less than 
the color of the soil, is very marked and abrupt. 

Near where the first outcrop of soapstone is observed, 
deep beds of white sand and rounded quartz pebbles fill 
the slight depressions of the generally almost level country. 
The rounded quartz grains composing the sand have all 
the characteristics of the grains of sand of the modified 
drift. 

About two miles west or north-west of Dudleyville, co«» 
rundum was discovered in the fall of 1871, by the Rev. C. 
D. Smith, of Franklin, N. C. This discovery is in many 
respects of extreme interest to the mineralogist and geol- 
ogist. 

The following letter, furnished at my request by Mr. 
Smith, will be read with interest : 

Franklin, N. C, Oct. 30, 1874 
Frof. Eugefne A. Smithy TtLskcdoosa, Ala. : 
Dear Sm— In compliance with your request, I proceed 
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to famish you a brief statement respecting the discovery 
of Corundum in Alabama. In the fall of 1871, some gen- 
tlemen of Atlanta, Georgia, employed me to make some 
explorations for Asbastus, and after some examinations in 
Georgia, they sent me to Dudleyville. I learned from Prof. 
Tuomey's report that there existed a range of what he 
styled soapstone ridges lying north of Dudleyville. I im- 
mediately went from Dudleyville towards Perry's Mills, 
and in the road-bed at Mr. W. B. Pinkston's found the 
first corundum. A few days afterwards, I found two or 
three specimens on the lands of Mr. John Shanks, in the 
immediate neighborhood of Mr. Pinkston's. The explora- 
tion for corundum ended for the fall of 1871 with these 
discoveries. In the spring of 1872, 1 returned to Dudley- 
ville, with a view to complete the work I had engaged to 
do for the parties in Atlanta. During my last visit, I dis- 
covered coinindum at several localities on the Pinkston 
zone, along a distance of six or seven miles. Some of 
these localities I am not alloyved by the proprietors to make 
public at present. This account of my discoveries I have 
thought proper to give, before entering upon the discussion 
of Corundum, and the mode of its occurrence. I regard 
it eminently proper, also, to make a brief reference to the 
geology of the country before entering upon the proposed 
discussion. 

The axis of upheaval passes from the termination of the 
great mass of the Blue Badge at or near the head of Long 
Swamp in Pickens county, Georgia, by a line of ridges 
into Alabama, forming the watershed between Chattahoo- 
chee and Tallapoosa rivers. The town of Lafayette, in 
Alabama, is located upon the summit of this upheaval 
The rocks of this central mass are not so well developed, 
nor so well defined, in Alabama as they are in North Caro- 
lina and Georgia. They, however, all along this central 
axis, bear an air of the greatest antiquity, and are entitled, 
by a careful classification, to be named Azoic rocks. Per- 
haps those writing text books would call them meta- 
morphic rocks. The principal beds are gneiss, with ooca- 
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sional out-crops of granite. I have obserred on the Chat- 
tahoochee, as well as on the Tallapoosa slope, frequent 
beds of homblendic rock, usually the variety, syenite. 
Between Lafayette and Dudleyville I observed, in passing, 
a trap dike. 

A few miles above the Horseshoe bend the rocks of the 
Taconic system of Emmons, cross the Tallapoosa river to 
the south side. I saw only the drab-colored Talco mica- 
ceous slates, quartzites and clay slates. I, however, did 
not pass northwards across the whole series. These rocks 
belong to the oldest sediments and were deposited anterior 
to the lower Silurian age. The rocks here and in Qeorgia 
lie in the same order. 

Between these Taconic beds and the axis of upheaval 
lies the zone which bears Corundum.' This zone consists 
of gneiss and mica shales in which there exists a system of 
chrysolite dikes. The chrysolite, however, comes to the 
surface sparingly, but the accompanying rocks are abund- 
ant Steatite abounds on every out-crop, and the same 
may be said of a very porous chalcedony arid Asbestus. 
Most of tlie steatite is impregnated with anthophyllite, 
which makes it rt\ther a tough rock, suitable for the manu- 
facture of ancient pottery. Indeed, there are frequent ex- 
oavatiouH whore such pottery has been made. 

T\u\tK\ iut> also heavy beds of hornblendic rock accom- 
paitving these dikes. The principal beds which I exam- 
IiuhI aiv tlioritic. The rock is mostly composed of hom- 
Mmulio aiul lUbito. These dikes do not form a r^ular and 
BUCiH^iwive outon>p. They show at intervals, and some- 
what alternat^^ in the lone of rocks that enclose theni. 
Wherever I found the orj-solite coming to the surface, I 
found CH>nuulunu 

At Mr« Piukstmi's the eonmdum has as its immediate 
aaaDctat4>s, tourma)int\ etuerylite ami chlorite (the variety 
ripidoIiteX The smaU vx^iu which I exjJored, is located in 
aU>atit«\ ohUmte and ohalotxiony. The great amount of 
MtMM>mte<) miuenU^ at that Kvality is to be regretted, be- 
oth^orwto the oonuiduitt is oi good quality. On the 
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lands of Mr. John Shanks, adjoining the lands of Mr. 
Pinkston, there also occurs corundum having like associ- 
ates. At one point on Mr. Shanks' land I obtained, by 
panning, an abundance of small imperfect crystals. It 
may be that crystals of greater purity will be found at that 
locality. 

Upon the adjoining lands, now owned by Mr. James 
Johnston of Dudleyville, I found corundum of superior 
quality. It occurs of larger cleavable faces, of gray and 
blue colors, and less mixed with associated minerals. The 
chief associate at this point is ripidolite. The masses here 
are larger and more angular, and give evidence of a larger 
vien. I prospected in a small way for the vein, but did 
not discover it. I, however, believe that a vein may be 
found on this property. Should it be discovered, there is 
promise that the material will be ^cellent and that fine 
cabinet specimens will be obtained. 

South-westward on the range I discovered corundum at 
several points, in small fragments and usually much mixed 
with ihe associated minerals. Indeed, there is much 
reason to suspect pseudomorphic action in these veins. 
Should this be true, it will materially affect the corundum 
for abrasive purposes. Of this, however, I am not certain, 
because my examinations have been too limited for posi- 
tive determination. 

So far as my explorations extended I did not find a suffi- 
cient amount of corundum to make it an object for mining 
operations. There are no well grounded reasons, however, 
why it may not exist in large quantities. The country 
though is so flat, and the outcrops so much broken down, 
that the veins will be difficult to find. Most of the speci- 
mens I obtained were much weathered and water worn, 
showing that they had been shifted a good deal. Indeed, 
I found but little rock which has not been much weathered 
and contorted, perhaps by diluvial action. This renders 
the search for veins in situ, much more uncertain than in 
North Carolina, where the steepness of the mountains with 
the action of water and weather, have exposed the gneiss 



that encloses the chrysolite outcrops. The chrysolite here 
is often bare for quite a large area, and the gneiss enclos- 
ing it well exposed and lying in undisturbed order. It is, 
therefore, comparatively easy to arrive at the locality of 
veins where they exist. 

There is one fact interesting to science in regard to these 
chrysolite dikes, worthy of special remark. The principal 
mass of the Blue Bidge is a fold, which being lapped to^ 
gether, was pushed over to the northward and left stand-- 
ing at an angle of about forty-five degrees. The disturb- 
ing force which opened the d^e fissures, acted mainly on 
the north or underside of this fold. The zone of disturb- 
ance extends from the Yellow Mountain in Mitchel county. 
North Carolina, to Track-rock in Union county, Georgia, a 
distance of about one hundred and ninety miles. Its strike 
is nearly or quite southwest, and occupies a position about 
equidistant between the summit of the Blue Bidge and the 
Taconic beds on the north. The outcrops in Tallapoosa 
county, Alabama, hold the same relation to the Taconic 
rocks and the axis of upheaval that they do here, showing 
that the dike producing focus acted tliroughout, in con- 
formity with ;the central mass folded together in the up- 
heaval and tilted over towards the north. 

The alumina of which corundum is composed seems to 
have crystalized during the process of filling the dyke 
fissures. Some facts have fallen under my observation 
that awaken a singular interest in connection with the crys- 
tallization of corundum. While in its composition it is pure 
alumina, the associated minerals are all sflicates of eilumina, 
combined with several other mineral substances. This re- 
lationship is singular, when we consider the laws generally 
supposed to govern crystallization. The corundum and its 
associated minerals seem to have crystallized at the same 
time, arranging themselves in conformity with each other's 
crystalline faces. Why and how the alumina should crys- 
tallize without admixture in the form of corundum and the 
margarite, ripidoHte and tourmalin, being compounds of 
alumina and other substances, should crystallize at the 



same time, adjnstiiig their forms of crystallization to each 
other, is certainly an intricate and interesting problem. I 
have seen specimens showing that the corundum had ad- 
justed itself to ripidolite, and then again instances in which 
the ripidolite had evidently adjusted itself to the corundum. 
I have a specimen showing corundum and tourmalin inter- 
penetrating each other in acicular points. This fact does 
not very well agree with the idea of pseudomorphism. It 
rather has the appearance of simultaneous crystallization, 
and shows how intimately associated these minerals are. 
It is singular enough, however, that the alumina which 
enters into the composition of the tourmalin did not enter 
into the corundum. 

This dike system, with its relations to the axis of up- 
heaval and its great length, deserves thorough and patient 
investigation. From the crystals already obtained, some 
of which are suited for gems, and the general tendency to 
crystallization, especially at some of the localities, I am 
persuaded that judicious explorations will bring to light 
gems of great value ; and I hope that Alabama will share 
the honor of producing the oriental gems. If my circum- 
stances were such as to justify it, I would, during the next 
year, make a more thorough and complete exploration of 
the entire dike system, as it passes from North Carolina 
through G^rgia and into Alabama. I am sure such ex- 
ploration is eminently deserving ; and I am equally im- 
pressed with the belief, that at some point or points along 
the zone of outcrops precious stones will be discovered. 
Moreover, it is due to American geology, due to the pro- 
gressive age of science, and due especially to our bright 
south-land, that such exploration should be thoroughly and 
patiently made. To accomplish this, it will require time 
and the labor of intricate science. Perhaps I may yet be 
able to work out some of the problems of this wonderful 
dike system. 

Truly yours, 

C. D. Smith. 
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On Mr. Pinkston's land many cr jstalized specimens of 
corundum are found. One crystal, now in the Cabinet of 
the Survey at the University, weighs fifty-two pounds. 
Other hand specimens from tiiis place show surfaces cov- 
ered with small crystals an inch in length and less. 

The associations of the corundum in the vein exposed 
on this land have been given in Mr. Smith's letter. One 
of the most interesting of the alterations of corundum 
shown by these specimens, is that into tourmalin : a nu- 
cleus of corundum surrounded by tourmalin. 

Near Mr. B. W. Henderson's the corundum is associated 
principally with tourmalin, actinolite, and chlorite ; some 
specimens showing corundum penetrated by the long crys- 
tals of tourmalin. The accompanying rock here is steatite, 
with interlacing crystals or fibres of actinoHte, or antho- 
phyllite. 

Large masses of chlorite schist also occur here. Some 
miles south-west of Mr. Henderson's, angular fragments of 
"corundum, with smooth faces, are found imbedded in the 
soil on a barren piney woods hill, precisely as the quartz 
pebbles are imbedded in the drift deposits. From this 
place I obtained some of the largest and purest pieces that 
I have seen, probably fragments of a vein near by — some 
of them of the ordinary greenish gray colors, others a 
beautiful blue. From the same soil occasional tourmalin 
crystals may also be obtained, but they are not so common. 

My own observations upon this belt have extended uo 
further than this locality, about four miles south-west from 
Pinkston's, but I am informed that corundum has been 
found still further south-west, about four miles north of 
Dadeville. 

Near the residence of Squire Wheeless, four or five miles 
south-west of Dudleyville, the soapstone beds have been 
extensively worked in former days. Associated with the 
soapstone is a massive rock, of light greenish color, with 
stains of metallic lustre ; the texture is crystalline gi'anu- 
lar. This seems to be a tolerably pure hornblendic rock, 
and is very nearly like one analyzed from Hurst's, in Clay 
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county, in composition, general appearance, and in the as- 
sociation with soapstpne. I give my analysis below : 

HorrMend'ic Bock from Squire W?ieele88\ Tallapoosa county. 

Composition. 

SiUca. • 53.04 

Ferrous oxide *. 8.35 

Alumina 4.32 

Lime 14.75 

Manganese oxide trace. 

Magnesia 14.99 

Potash 1.34 

Soda 4.70 

Combined water 0.76 

Total 102.28 

The percentage of soda is probably too high. 

Specimens of corundum and associates, from Dudley- 
ville and other places, have been placed in the hands of 
Dr. F. A. Gtenth, of the University of Pennsylvania, and 
those interested in the subject are referred to his masterly 
paper upon Corundum, its Alterations and Associated Min- 
erals, published as No. 1 of the contributions from the La- 
boratory of the University of Pennsylvania. 

Of the alterations of corundum described by him, speci- 
mens collected by me at Dudley ville exhibit most frequently 
the following : 1st, into spinell ; 2d, tourmalin ; specimens 
have been collected showing corundum surrounded by a 
shell of tourmalin, others show corundum penetrated by 
crystals of tourmalin ; 3d, into damourite ; 4th, margarite ; 
5tii, associated with the corundum of Dudleyville, is " a 
soft bronze or brownish-yellow mineral, which is probably 
the result of the alteration of margarite, and still retains 
its form — ^lustre pearly." To this mineral Dr. Genth gives 
the name Dudleyite, and the analysis of the same, taken 
from the paper above referred to, is given below : 
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Analysis of Dudleyite (a new species). — Gtenth. 

Si02 32.42 

A1203 28.42 

Fe203 4.99 

FeO 1.72 

MgO . f 16.87 

Li20 •. 0.19 

Na20 1.52 

K20 0.56 

Ignition 13.43 

• 100.12 

The interesting conclusions arrived at bj Dr. Q^nth, 
from his investigations of corundum and its associated min- 
erals in this country, are — 

"That, at the great period when the chromiferous chrys- 
olite beds (in part, subsequently altered into serpentine, 
&c.,) were deposited, a large quantity of alumina was gep- 
* arated which formed beds of corundum ; 

" That, this corundum has subsequently been acted upon 
and thus been changed into various minerals, such as spi- 
neU, fibrolite, cyanite, and perhaps into some varieties of 
feldspar ; also, into tourmalin, damourite, chlorite, and mar- 
garite ; 

"That, a part of the products of the alteration of corun- 
dum still exists in the form of large beds of mica — (dam- 
ourite) and chlorite — slates or schists; 

"That, another part has been further altered and con- 
verted into other minerals and rocks, such as pyrophyllite, 
paragonite, beaurite, lazulite, etc.*' 

Analyses of some of the rocks and minerals of this 
locality are in hand, and will be given in a future report 

The town of Dudleyville, which is about two miles from 
the corundum locality, stands upon strata of gneiss, into 
the composition of which a notable quantity of hornblende 
enters — it is, hence, a syenitic or hornblendic gneiss. 

A geological section between Dadeville and Tallassee 
pxhibits a suecession of strata of hornblendic gneiss and 



quartadtes chiefly, strikiiig in general north-east and south- 
west. Southjof the great chrysolite belt which bears co- 
rundum, synclinal and anticlinal folds are common. North 
of it, the^strata dipijsouth-east, with a few local exceptions, 
which, in so far as they have come under my observation, 
have been noticed above. 

The red soils which result from the decomposition of 

these homblendic rocks, are amongst the best in the State. 

Analyses and full discussions of the typical soils of this 

region of the State, will be found in the agricultural part 

of a future report. 

Occasional strata of talcose slates, or what have been 
called talcose slates, are found in the strata of homblendic 
gneissi south of Dadeville. At Silver Hill, section 16, 
township 20, range 22, east, quartz veins in talcose slates 
have been worked; successfully for gold, though such work 
ha^ong since been abandoned. The same may be said of 
the auriferous mines of the vicinity of Long Branch and 
Blue Creek 

Following our section southward, we cross a synclinal 
fold some miles below Walnut Hill. After crossing the 
Sougahatchie, and indeed before reaching that stream^ 
outcrops of the crystalline rocks are seen only in the 
ravines cut by the creeks and their tributaries, the rounded 
hills being covered with the deposits of the modified drift 
— sand and pebbles — and timbered with a growth of pine 
and occasional black-jack oaks. The beds of soapstone 
and hornblende on Coon creek have been described in 
Tuomey's Beport. 

The steatite here differs in many respects from that as^ 
Bociated with corundum near Dudleyville ; it is massive^ 
of granular texture, and light grayish green color. En- 
closing this massive steatite are laminated beds of a rock 
very similar to it in color, hardness and other physical 
characters. A belt of "soapstone," occupying the same 
geological position, will be noticed in Chambers county^ 
near Oak Bowery, and specimens from the two localities 
are identical in appearance. The fitness of the rock herd 
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for the manufacture of Tarious articles is shown by the 
traces left by the Indians. 

Below Goon creek the strata, homblendic gneiss, and 
occasional talcos^ schists, passing into gneiss at the Tal^ 
lassee falls, all strike nearly north-east and south-west, 
and dip north-west. 

Before describing the strata at and below the falls, I 
may mention that the same succession of rocks is found 
between Walnut Hill and Notasulga, Some miles south 
of the former placC) the synclinal already spoken of is 
crossed, and below that the strata — chiefly homb)^ndic or 
syenitic gneiss — are seen dipping north-west. South of 
Sougahatchie, the homblendic rocks pass into gneiss and 
mica schist, fine exposures of which occur at Bagan*s milli 
a few miles north of Notasulga. Just north of the mill| 
thick beds of gneiss are exposed, and here the passage 
from distinctly stratified gneiss into apparently massive 
granite may be seen to perfection. The outcrops of the 
granitic variety are smooth, rounded rocks, like the " flat 
rocks*' of Chambers and Randolph. The ease with which 
blocks of any size may be quarried renders it peculiarly 
fitted for building purposes. Below the mill, a porcelain 
clay, resulting from the decomposition of the feldspar of 
the gneiss, has been dug in considerable quantities from 
the face of a bluff. The mica schists here become more 
quartzose, and assume the characters of itacolumite. A 
trap-dyke occurring near this place was noticed by Tuo- 
mey. 

A comparison of the rocks exposed in the vicinity of 
Ragan's mill with those below Tallassee shows a great 
similarity in the kinds of rock, as well as their relative po- 
sition to each other ; and as Tallassee lies in nearly a 
south-west direction from Ragan's, the inference is that 
the same belt of gneiss, mica schist and itacolumite crops 
out at both places. Of this, however, I have no positive 
proof. I should not omit to state, however, that at Tal- 
lassee the strata strike nearly east and west, and dip 
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north, whilst at Bagan's the strike is north-east and south- 
west, and dip north-west. 

Tallassee, which is one of the most attractive and pic- 
turesque spots in the State, has been well described by 
the practiced pen of Prof. Tuomey, and I have very little 
to add to what is found in his report. The section from 
the falls at the factory to the first or lowest falls, two miles 
below, I am enabled to give a little more in detail. 

Commencing at the falls and going southward, we 
have — 

1. Gneiss, forming the falls, passing, below the factory, 
into — 

2. Itacolumite, some specimens of which are tolerably 
flexible. . This rock is nearer the typical itacolumite than 
any of the strata to be seen at Ferrell*s mill, in Macon 
county. Upon the bedding planes of this rock are fre- 
quently intricate and beautiful dendritic markings. 

3. Oneiss, traversed by joints, the faces of which are 
often coated with crystals of quartz, and well defined crye- 
tals of black mica (biolite). 

4. Arenaceous or quartzose mica schists, passing below 
into itacolumite. 

5. Mica schists, with garnets— enclosing masses of a 
coarse-grained granite — the feldspar crystals of which are 
often a foot in dimensions, and of flesh red color. One of 
the most singular features of these schists is the large 
rounded boulders of quartz enclosed in them, and which, 
by the wearing away of the softer schists, are prominently 
exposed. 

6. Mica schist (hydrous mica), with garnets, in some 
parts quartzose. Prof. Tuomey mentions nodules of pure 
graphite enclosed in this rock ; but I was unable, after dil- 
igent search, to discover any pure graphite. The rock in 
question, however, encloses masses of a dark colored car* 
bonaceous or graphitic slate, which resembles graphite in 
color, hardness, and in rubbing off on the fingers. It 
lacks, however, to a great extent, the metallic lustre of 
graphite. 
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sional out-crops of graiiite. I have observed on the Chat- 
tahoochee, as well as on the Tallapoosa slope, frequent 
beds of homblendic rock, usually the variety, syenite. 
Between Lafayette and Dudleyville I observed, in passing, 
a trap dike. 

A few miles above the Horseshoe bend the rocks of the 
Taconic system of Emmons, cross the Tallapoosa river to 
the south side. I saw only the drab-colored Talco mica- 
ceous slates, quartzites and clay slates. I, however, did 
not pass northwards across the whole series. These rocks 
belong to the oldest sediments and were deposited anterior 
to the lower Silurian age. The rocks here and in Oeorgia 
lie in the same order. 

Between these Taconic beds and the axis of upheaval 
lies the zone which bears Corundum.' This zone consists 
of gneiss and mica shales in which there exists a system of 
chrysolite dikes. The chrysolite, however, comes to the 
surface sparingly, but the accompanying rocks are abund- 
ant. Steatite abounds on every out-crop, and the same 
may be said of a very porous chalcedony arid Asbestus. 
Most of the steatite is impregnated with anthophyllite, 
which makes it rather a tough rock, suitable for the manu- 
facture of ancient pottery. Indeed, there are frequent ex- 
cavations where such pottery has been made. 

There are also heavy beds of homblendic rock accom- 
panying these dikes. The principal beds which I exam- 
ined are dioritio. The rock is mostly composed of hom- 
blendic and albite. These dikes do not form a regular and 
successive outcrop. They show at intervals, and some- 
what alternate in the zone of rocks that enclose them. 
Wherever I found the crysolite coming to the surface, I 
found corundum. 

At Mr. Pinkston's the corundum has as its immediate 
associates, tourmaline, emerylite and chlorite (the variety 
ripidolite). The small vein which I explored, is located in 
steatite, chlorite and chalcedony. The great amount of 
associated minerals at that locality is to be regretted, be- 
cause otherwise the corundum is of good quality. On the 
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lands of Mr. John Shanks, adjoining the lands of Mr. 
Pinkston, there also occurs corundum having like associ- 
ates. At one point on Mr. Shanks' land I obtained, by 
panning, an abundance of smaU imperfect crystals. It 
may be that crystals of greater purity will be found at that 
locality. 

Upon the adjoining lands, now owned by Mr. James 
Johnston of Dudleyville, I found corundum of superior 
quality. It occurs of larger cleavable faces, of gray and 
blue colors, and less mixed with associated minercJs. The 
chief associate at this point is ripidolite. The masses here 
are larger and more angular, and give evidence of a larger 
vien. I prospected in a small way for the vein, but did 
not discover it. I, however, believe that a vein may be 
found on this property. Should it be discovered, there is 
promise that the material will be ^cellent and that fine 
cabinet specimens will be obtained. 

South-westward on the range I discovered corundum at 
several points, in small fragments and usually much mixed 
with the associated minerals. Indeed, there is much 
reason to suspect pseudomorphic action in these veins. 
Should this be true, it will materially affect the corundum 
for abrasive purposes. Of this, however, I am not certain, 
because my examinations have been too limited for posi- 
tive determination. 

So far as my explorations extended I did not find a suffi- 
cient amount of corundum to make it an object for mining 
operations. There are no well grounded reasons, however, 
why it may not exist in large quantities. The country 
though is so flat, and the outcrops so much broken down, 
that the veins wiU be difficult to find. Most of the speci- 
mens I obtained were much weathered and water worn, 
showing that they had been shifted a good deal. Indeed, 
I found but little rock which has not been much weathered 
and contorted, perhaps by diluvial action. This renders 
the search for veins in situ, much more uncertain than in 
North Carolina, where the steepness of the mountains with 
the action of water and weather, have exposed the gneiss 
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At Dudley ville the rock approaches gneiss in composi- 
tion, the crystals of hornblende being few in number, 
though the red color prevails in the soil. For four or five 
miles, on the road to Lafayette, varieties of homblendic 
rocks, cut hj frequent veins of quartz. The strike is east 
north-east and west south-west, and the dip south south- 
east. Beyond this point the same strike prevails, but the 
dip is north north-west, showing that a synclinal axis is 
crossed. 

Near Lafayette the strike of the rocks is north-east and 
south-west, and dip north-west, and Kev. C. D. Smith has 
mentioned the occurrence of a trap dyke between Dudley* 
ville and Lafayette. Beyond the last named town, towards 
"West Point, the same rocks are found, with a dip gener- 
ally south-east. Wherever homblendic rocks make the 
country, the prevailing forest growth is oak, and nowhere 
can one see a more luxuriant growth of red, black, Span- 
ish, white and post oaks, than upon the undulating red 
lands of Chambers. 

Strata of homblendic gneiss, striking north-east and 
south-west, and dipping north-west, are seen for two or 
three miles north-west of Lafayette, on the road to Mill- 
town. A narrow belt of sterile land, with light gray sandy 
soil, covered with quartz fragments, and timbered with 
pines, lies between this and the next outcrop of horn- 
blendic rocks, about four miles from the town. These 
rocks strike nearly north and south, and dip west. An- 
other belt of sterile land, and gneiss again, with a dip, 
however, of 10^-15^ s6uth-east. The point at which the 
synclinal is crossed here is about six or eight miles north- 
east of where the same or a similar fold was crossed be- 
tween Dudleyville and Lafayette. 

Li section 12, township 23, range 25 east, is a rock mill, 
owned by Mr. William Jackson. Mr. Jackson has for 
many years been engaged in the manufacture of mantels, 
grave stones, etc., from steatite and some of the associated 
rocks. Near the mill are extensive out<irops of these 
rocks, one of the most striking of which is a green horn- 



blendic schist full of brownish red garnets an inch in di- 
ameter. Slabs prepared from this rock have a mottled 
appearance, red upon green, which is attractive to some 
purchasers. They command a better price than those 
from the greenish gray steatite, with interlacing tufts of 
actinolite. This latter rock is similar to much of the ste- 
atite near Dudleyville, and from its geographical position, . 
probably belongs to the same belt. 

Associated with these is a chloritic schist, with large 
crystals or plates of chlorite filling cavities. The softer 
parts of the steatite have been worked here in former 
times by the Indians, and these traces may yet be seen in 
the fragments of broken utensils, and in the marks of the 
cutting instruments upon the rock itself. 

Mr. Jackson is working at present chiefly upon head- 
stones and monuments. Some of the pieces are really 
very good, though much of the rock lacks uniformity of 
color and texture. By careful selection, good pieces of 
large size may easily be obtained. The soft, easily 
worked steatite takes a very good polish, and mantels 
made from it are almost, if not quite equal in beauty to 
those made from the more costly marble. 

Other localities of this valuable rock will be found else- 
where in the details of the several counties, and some of 
its applications will be given in the chapter upon economic 
materials and minerals. 

In the vicinity of the mill the country is somewhat bar- 
ren ; beds of sand, with angular fragments of quartz, pre- 
vail. 

A few miles south of Milltown is an extensive exposure 
of granite, which has been well described by Prof. Tuo- 
mey. Near the town, strata of hornblendic gneiss are 
seen again — strike north north-east and south south-west, 
and dip 45® east south-east. 

North of Milltown for some distance our road passes 
over beds of quartzite as shown by the numerous frag- 
ments of that rock ; then the red soil indicates hornblendic 
rocks below, though they do not coqie often to the sur- 
face. 
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About four miles south of Louina the rocks become 
more closely laminated, nearly vertical, much decomposed, 
and are frequently cut by veins of quartz. Crossing High 
Pine creek, the washes by the road side exhibit a light 
pink colored loam full of angular fragments of quartz. 

The disintegrated slates, which are scarcely more than 
stratified clays, the undulating country, all are marks of 
the gold region. These deposits, however, are not now 
worked. At the top of a slight elevation, I noticed an 
outcrop of a soft black carbonaceous slate, which has been 
used for lubricating purposes, and answers well. It is 
similar to the black slates noticed above in Bandolph and 
Clay counties. The powdered slate is readily burned 
white or gray before the blow-pipe. The continuation of 
this section into Randolph has already been given. 

From the Randolph line south of Roanoke, on the Fre- 
donia road, the same sterile country, with light gray soil, 
deep beds of sand and pine growth, described on the route 
from Lafayette to Milltown, is entered again. Six miles 
south of Roanoke, an outcrop of hornblendic gneiss, with 
north-east and south-west strike and a slight dip north- 
west, shows that the synclinal line has been crossed. Be- 
yond this are very few outcrops, and the country is com- 
paratively level to within four miles of Fredonia, where a 
strata of gneiss is exposed. This rock, with alternations 
of hornblendic gneiss, occurs at intervals as far as Fre- 
donia and beyond. In several places where the gneiss is 
seen it approaches granite in its smooth, level exposures, 
which show little traces of stratification. 

Half a mile from Fredonia, towards West Point, strata 
of hornblendic gneiss, striking north-east and south-west, 
and dipping south-east. The change in the dip from 
north-west to south-east occurs not far from Fredonia. 

From this place to West Point, hornblendic gneiss, and 
occasional beds of gneiss make the country. On Ocalichee 
creek these rocks are finely exposed. 

In the depressions between the low hills, I noticed in 
many places a sort of surface deposit of brown loam, vrith 
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a stratam of angular fragments of quartz at ^tk^ tottom. 
This stratum of pebbles lay upon the edges of- the now 
much decomposed beds of hornblendic gneiss, with the 
brown loam above it, the bed of loam being thicker in^keJ 
depression and thinning out both ways towards the tops • 
of the hills, as shown in the figure : 




Similar occurrences are frequent further south. 

The country between West Point and Oak Bowery is 
interesting, from the great number of folds into which the 
strata have been bent, and the amount of decomposition 
to which some of the rocks have been subjected. 

The time has not been sufficient for me to trace out in 
detail any of these folds, and I can now only give my notes 
made in passing. About four miles west of West Point, 
outcrops of hornblendic gneiss were observed, striking 
nearly north and south and dipping west. The same rock 
was noticed, with occasional strata of gneiss, as far as Cus- 
seta, striking generally north and south and dipping west ; 
but near the latter town, striking west of north and east of 
south, with dip south of west. In some of the railroad 
cuts, curious contortions of the slates were observed. The 
accompanying figure will show the state of things in one 
place. 




A tortuous vein of quartz, a, is exposed on both sides of 
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the cut^.^'The lines in the figure represent the directionaof 
soi^e of» (he principal layers of hornblendic gneiss, which 
havd^. undergone much decomposition, being sometimes 
. C.Hjknged into red clay. 

"•;*•.* Between Cusseta and Oak Bowery, the road passes over 
,.. \*. • * a series of small hills of hornblendic gneiss, the strike of 
which is nearly north-west and south-east, whilst the dip is 
both north-east and south-west. 

Instances of contorted slates similar to that figured above 
are numerous. Occasionally the slates are seen bent up 
into a sort of shell which in the space of a few yards, shows 
a dip varying from north-east through east, south-east, and 
south, to south-west. 

The weathering of granite in concentric shells has often 
been noticed. One has only to imagine such concentric 
shells, re-produced on a grand scale, in order to have an 
approximate idea of the phenomena here presented. 

In section 26, township 21, range 27, east, near Mr. 
Sims', a vein of quartz is exposed in which are many large 
and well cut crystals of quartz. From the wearing down 
of this vein the crystals are detached, and thousands of 
loose crystals may be gathered from the red soil. 

The filling in of the depressions between hills with a 
stratum of angular quartz fragments, covered with a bed 
of loam, similar to that figured above, is of frequent occur- 
rence in this part of the county. 

East of Oak Bowery, beds of excellent soapstone have 
been mentioned by Prof. Tuomey. West of the village, 
also, are several outcrops of the same rock. At Mr. Bil- 
lingslea's, it has been quarried and worked into blocks for 
lining kilns for lime burning, and I am informed by Mr. A. 
L. Clapp that it answers this purpose admirably. 

About one and a half miles south of the Bowery, on the 
road to Opelika, mica schists with garnets are seen, striking 
north-east and south-west and dipping north-west. These 
are succeeded by a narrow belt of hombledic gneiss, then 
mica schists again in great force. All have the north-east 
and south-west strike and north-west dip. Near Opelika 
the mica shists are fine grained. 
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LEE COUNTS* 

TOPOGRAPHY 

The ridge which has already been described as passmg 
through Chambers, by LaFayette towards Oak Bowery, and 
thence south-westward into Tallapoosa, sends oflf another 
branch southward or south-eastward towards Opelika, in Lee 
county. Mt. Jeflferson, on this ridge, is 840 feet above the 
Atlantic, and Opelika 850 feet. From Opelika a ridge turns 
westward through Auburn and Loachapoka, whilst that 
from Mt. Jeflferson and Opelika is continued southward into 
Russell. The north and south ridge divides the waters of 
the Chattahoochee from those of the Coosa ; whilst the east 
and west ridge separates the Chewacla, TJfaupee, &c., south 
from the Sougahatchie and its tributaries, north. 

The causes of these topographical features can only be 
faidicated in this place — a fuller discussion of them must 
be reserved for a future time, when more data shall have 
been collected bearing upon this point. 

GEOLOGY. 

The geological formations represented in Lee county, are 
the archaean in the northern part, and the modified drift 
which overlies it in the south. 

My observations in this county have been too limited for 
me to attempt here more than an outline of its geological 
features. 

Between Opelika and Tongesboro, the slates exposed by 
the railroad cuts are much contorted and decomposed. Li 
one cut, where the contortions of the slates were less, the 
strata were observed striking north-east and south-west, 
and standing nearly vertical. 
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South of Tongesboro, in section 27, township 19, range 
27, east, at the Chewacla mill, thick beds of peculiar syen- 
itic gneiss, almost massive, occur, striking north-east and 
south-west. At this place, it was not easy to make out the 
direction or angle of the dip, on account of the thickness 
of the beds ; but a similar rock seen at several points south- 
west of this, showOT a dip of 85® or more north-west. 
This rock is porphyritic from large lenticular, and long flat- 
tened masses of reddish feldspar (orthoclase) imbedded in 
a greenish, almost black matris of fine grained hornblende. 
Black grains of mica (biolite) frequently surround the 
masses of feldspar, and from their parallelism often give a 
stratiform character to the whole. The mica, however, is 
less abundant than the hornblende, the main mass of the 
rock being made up of the feldspar and hornblende. 

Millstones have been made of this rock, which is very 
tough. 

The dam across the headwaters of the Little Uchee is 
built upon this rock, and although the quantity of water is 
small, the fall is considerable — the overshot wheel of the 
mill having a diameter of forty-six feet. A much greater 
fall could easily be had here if desired. 

Near the mill the sand beds and pebbles of the modified 
drift cover the elevations, and broken fragments of the 
ferruginous sandstone which seems to be peculiar to the 
drift, cover the summits of some of the little hills. This 
sandstone is formed of grains of sand, and often pebbles, 
cemented together with hydi-ous ferric oxide, and it is 
usually found on the sides and near the summits of hills 
made up of materials of the drift. It will be more partic- 
ularly noticed at a future time. 

In a sUght depression between hills of the drift, lime- 
stone, or rather, dolomite occurs in section 4, township 18, 
range 27, east. At this place the works of the Chewacla 
Lime Company are situated. The quarry is the same as 
that described by Prof. Tuomey as Tonge's quarry. He 
says, in speaking of this bed, "it is nearly horizontal, and 
appears to be the top of one of those flexuces so common 
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in the rocks of this part of the State ; for the strata dip to 
the right and left of the trough-shaped depression in which 
the limestone is found." 

At the time of Prof. Tuomey's visit, the limestone had 
been quarried to the depth of 25 or 30 feet — the first ten 
or fifteen feet of the excavation being through a red clay 
full of quartz fragments — then, for 10 or 15 feet, through 
the limestone, which is very much cut up by fissures. At 
this depth a sort of horizontal floor, or natual division, 
may be observed. Below this, however, the quarry has 
been extended thirty feet or more, since Prof. Tuomey was 
here. The limestone below is more compact, but any de- 
termination of stratification is difficult, if not impossible, 
from the numerous joints which traverse the rock in almost 
every direction. As to the position of this hmestone with 
reference to the other rocks of this vicinity, I am inclined 
to believe that it Ues south-east of an anticlinal fold, but 
very nearly the summit. These relations are much better 
seen at Wright's mill, some miles south-west. 

From the Chewacla quarry, three tolerably well defined 
varieties of Hmestone are obtained : 

No, i. A moderately Jine (jrainedy Uuish crysfcdlijie limestone, 
which is far more abundant than the other varieties. Its 
composition is — 

Carbonate lime 59.23 

Carbonate magnesia : 36.34 

Iron and alumina 3.34 

Insoluble (mica, &c.) 1.03 

Organic matter trace. 

99.94 

No. 2. A compact white variety, with a slightly yeUotvish tinge, 
of ronchoidal fracture. This occurs less abundantly, hut 
occasionally in large masses. Its composition is — 

Carbonate lime 58.29 

Carbonate magnesia 38.15 
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Iron and alumina 86 

Insoluble (mica, <fec.) 2.24 

Organic matter 55 

100.09 

No. 3, A dark blue crystalline variety, with a coating on 
joints, dec, of a Hack talcose mineral. It hi^eaks with very 
uneven fracture, and is found in irregular seams of vary- 
ing thickness. When burned it makes the very best, and 
the whitest lime. Its composition is — 

Carbonate of lime 49.72 

Carbonate oif magnesia 32.03 

Iron and alumina O.iS? 

Insoluble (mica, &c.) 17.44 

99.46 
Specific gravity 2.75 

Analyses of Nos. 1 and 2 have been made by Professor 
Stubbs — of No. 3 by myself. 

Veins of quartz of varying thickness, from one inch to a 
foot or more, are found occasionally cutting the limestone, 
and fragments of these veins, which may accidentally find 
their way into the kilns, sometimes escape notice, notwith- 
standing the care with which the burnt lime is looked over 
preparator}'^ to putting up in barrels. 

Fine crystals of calcite, quartz, and barite, have been 
found lining some of the cavities in the limestone. These 
crystals are generally associated more or less closely with 
the quartz veins. % 

The quarry, though so deep, is seldom flooded, for the 
water is drained oflF through a subterraneous channel. 

About one hundred yards from the southern edge of the 
quarry, and ten feet or more higher, is an outcrop of a 
coarse grained crystalline dolomite of a yellow or cream 
color. My analysis of this dolomite shows the following 
composition : 
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Analysis of Dolomite from Neiv quarry^ Chewdda Lime 
Works. Coarse granular crystalline dolomite, shoiving 
glittering dearage faces ; cream color, potvder white ; dis- 
solves readily in acid, leaving residiie toith scales of mica. 

Specific gravity 2.89. 

Carbonate of lime 57.73 

Carbonate of magnesia 41.58 

Ferric oxide and alumina 0.12 

Siliceous matter (mica, &c.) 0.89 



100.32 

The extent of this rock has not yet been made out, but 
the superintendent, Mr. A. L. Clapp, expects to commence 
quarrying it for the kilns during the winter. 

One hundred and fifty yards west of the quarry, lime- 
stone is struck at the depth of 45 feet ; at three hundred 
yards distance it was not reached at all in a well from 
which a good supply of water was obtained. 

The Chewacla Lime Company was chartered in 1851 ; at 
that time the lime was hauled to Columbus, 23 miles dis- 
tant, and sold at 50 cents per bushel. The first kilns were 
rudely constructed, and their capacity was 20 barrels of 2^ 
bushels per day. 

In 1867 the present superintendent, Mr. A. L. Clapp, 
took charge. Three kilns were constructed on Page's pat- 
ent ; the important feature of the patent being the evapo- 
ration of water in shallow pans under the grate bars, by 
which they are keD| cool, and in virtue of which they last 
many years. Anotner shallow pan with water, under the 
whole length of the grate bars, receives and extinguishes 
all the cinders falling through the bars. The constant 
supply of vapor to the kilns, it is claimed, gives a better 
quality of lime, prevents sootiness, &c. 

Two of the kilns are built of blocks of the porphyritic 
syenitic gneiss, from the vicinity of the mill ; the third is 
built of brick, but is inferior to the others. The linings of 
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two of the kilns are of New Jersey firo-brick ; of the other, 
a soapstone obtained from Mr. Billingslea's, five miles 
west of Oak Bowery. This is a greenish crystalline gran- 
ular rock, cutting quite easily. The blocks were shaped 
at the quarry and hauled to the kilns. When the blocks 
are cut so as to present a cross section of the grain or 
bedding to the fire, they form, in Mr. Clapp's opinion, the 
best fireproof material that he knows. K the bedding 
planes, however, are exposed to the fire, the rock is likely 
to flake oflf after a while. Mr. Clapp made the mistake of 
getting out his blocks rather too large, and a few of them 
have been cracked fiom the strain in expansion. He will 
soon line the other two kilns with the same material. It 
is gratifying to know that in the soapstone, of which there 
are so many large beds in this part of the State, we have 
such an excellent fireproof material. 

Under Mr. Clapp's superintendence, a narrow guage 
road has been built from the kilns to Tongesboro station; 
on the Columbus road, a distance of 3J miles, by which 
the cost of transportation of the lime to the railroad — 275 
barrels per day — is only $4.00. 

The cost of the lime per barrel of 2J bushels is $1.00 at 
the kilns. The present capacity of the kilns is 275 barrels 
per day. In the machine shops connected with the works 
the barrels are manufactured. 

The air-slaked lime Is sold for agricultural purposes at 
15 cents per bushel. Mr. Clapp has shown practically its 
value as a stimulant. Five years ago he commenced the 
cultivation of the old worn-out fields around the kilns — 
then they produced about eight bushels of corn to the 
acre. In consequence of a judicious system of deep plow- 
ing, application uf lime, turning in of green crops, return- 
ing to the soil the cornstalks, ground cotton seed, &c., and 
a rotation of crops, the yield of these fields this year has 
been 38.^ bushels to the acre ; and this upon land which 
had been thrown away as too much worn out to cultivate. 

The depression in which the limestone just described 
occurs continues towards the north-east, and outcrops of 
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the rock have been noticed at several points. None of it 
has, however, been utilized except at the Colquit quarry, 
and no work has been done here for many years. The 
quahty of the rock is the same as that of the Chewacla 
limestone. 

About two miles north, or a little east of north, of this 
place, and apparently not forming a continuation of the 
beds which have been worked at Colquit's and the Che- 
wacla quarries, is a bed of Umestone, which was discovered 
a few years since. So far as exposed, this limestone has 
been much water worn ; considerable caves are found in it ; 
and it is frequently the case that masses of limestone are 
separated by large fissures, which have been filled in with 
red clay. The probabiUty is that it will be found to be 
more compact further from the surface. The limestone 
itself is a blue crystalline rock, with occasionally a good 
deal of pyrite. On the south it is succeeded by argiUites, 
much contorted in their bedding. When this slate has 
been long exposed, it is much decomposed, and looks and 
cuts somewhat like soapstone. The first kilns here were 
the old fashioned pot kilns dug into the slates. Another 
kiln, a hundred yards off, has been constructed upon a 
better plan, and a considerable quantity of Ume burned. 
This lime appears to be of a different quaUty from that 
obtained from the dolomite of Colquit's and Chewacla 
quarries. At present no work is gping on at this place, 
which is the property of the Springvilla Lime Company. 

North-east of this place no occurrence of limestone has 
been noticed. 

The Springvilla limestone gave me upon analysis the 
following composition : 

Analysis of Umestone from Springvilla quarry , Lee county. 

Specific gravity 2.91 

Carbonate Ume 72.94 

Carbonate magnesia 22.52 
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Iron and alumina 0.73 

Siliceous matter 3.93 

100.12 

In the little valley where the dolomite occurs, crystals 
of quartz, of great clearness and beauty of crystalline 
form, are frequently found. They are usually found loose 
in the soil, being derived, no doubt, from the quartz veins 
in limestone, which has disappeared by denudation, leav- 
ing the indestructible quartz. The sharpness of the crys- 
talline forms is stiiking, when one considers the circum- 
stances under which they are found. 

Between the Chewacla works and Auburn, the drift is 
found covering most of the elevations. Some exposures 
of crystalline rocks may be seen where these surface de- 
posits have been removed by denudation. 

Two or three miles from the kilns, beds of laminated 
micaceous sandstone were noticed, striking north-east and 
and south-west,, and standing nearly vertically, but with a 
slight dip south-east. Beyond this is crossed a ridge cov- 
ered with drift deposits on the summit, whilst in the de- 
pression below angular fragments of quartz are numerous* 

Eour miles from the kilns the road crosses an outcrop of 
porphyritic syenitic gneiss, analogous to that observed at 
the Chewacla mill, ^he strike was north-east and south- 
west, and the dip 85° or more south-east. Beyond this 
the porphyritic rock is succeeded by mica schists, alternat- 
ing with strata of syenitic gneiss, which show a tendency 
to break up into rounded and prismatic pieces, like logs 
and chips of wood. West of this, purple colored mica 
schists, much decomposed, and in places changed into 
stratified micaceous clays. 

The prevailing strike was north-east and south-west, and 
af fcer passing the porphyritic rock the dip was north-west, 
at first nearly vertical, but going westward the angle of 
inclination decreased. It will be seen below that this cor- 
responds very well with what was observed at Wright's 
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miU, where the porphyritic rock occupies very nearly the 
axis of the anticlinal. 

Between Auburn and Wright's mill, -in section 18, town- 
ship 18, range 26, east, the geological section is a repetition 
of that just described between Auburn and the lime kilns, 
viz., alternating strata of hornblendic gneiss and mica 
schist,, striking north-east and south-west, and dipping 
north-west, the angle of the dip increasing towards the 
south — the strata at the mill being vertical — and beyond 
the mill dipping south-east. 

The rock at the mill is the thick bedded porphyritic sy- 
enitic gneiss, which has already come under our notice ; it 
is almost massive, and very tough. 

The tributary of the Chewacla creek, which turns the 
large wheel of the mill, (42 feet in diameter), cuts through, 
or rather falls over, the thick beds of this rock. In the 
bed of the creek below the mill the edges of the strata 
wKich succeed the porphyritic rock are finely exposed. 
First, stratified quartz fifteen feet thick, nearly vertical, but 
with a slight dip to the south-east. This stratum is cut by 
a series of joints, the strike of which is north and south, 
and the dip 85® west. The intersection of these joints with 
the planes of stratification causes this rock to break up into 
smooth-faced rhomboidal fragments. 

Next comes a repetition of the porphyritic rock, but much 
more evidently laminated, and in much thinner beds than 
the first. 

Then heavy beds of laminated sandstone resembling 
itacolumite, also dipping south-east at a high angle, com^ 
pletes the series of rocks exposed here. 

Half a mile west of this place another tributary of the 
Chewacla, flowing from the north, falls over the same por- 
phyritic syenite, and cuts through the other strata just 
mentioned. 

Some beautiful opaque yellowish gray crystals of quartz, 
showing chiefly the double pyramid, have been found here. 
They are probably the variety feiTuginous quartz, though 
much higher colored and grayer than ordinary. 



112 

A few hundred yards south of the laminated sandstone, 
or itacolumite, is the exposure of limestone described and 
analyzed by Prof. Tuomey. The composition is that of a 
dolomite, the same as that at Chewacla. The quarry here, 
formerly worked by Col. Echols, has long since been aban- 
doned. 

Following the Chewacla north-east, numerous oijtcrop- 
pings of this limestone may be seen. ' At Mr. Reese's there 
is an old quarry, now abandoned, I believe. A mile or 
more from Wright's mill, at Ogletree's, the same rock is 
exposed, higher, however, above the water level, and con- 
sequently more convenient for quarrying. 

In Tuomey's Report may be found one analysis of this 
limestone, or dolomite, from Echols' quarry, and two from 
Reese's. 
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The following section between Aabnm and the limestone 
bed may make the geological structure clearer than a writ- 
ten description can : 
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1. Mica schista 

2. Hornblendic gneiss. 

3. Porphyritic sjenitic gneiss. 
4 Laminated quartz. 

5. Laminated micaceous quartz- 
ite, (itacolumite). 

6. Limestone^ 

a. Granitoid gneiss, with flesh^ 
colored orthoclase and black mica, 

(bioUte). 

The section is extended beyond 
Auburn — for several miles — show- 
ing mica schists, succeeded by gran- 
itoid gneiss, with very little traces 
of bedding, and showing smooth 
weathered expanses, similar to the 
granite of Randolph, Coosa> &c. 

This is probably the same as the 
granitoid rock described near Ba- 
gan's mill, north of Notasulga. 
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South-west of Wright's mill, I know of no other out- 
crops of the limestone ; but two or three miles from 
Vaughn's mill (formerly Ferrell's) several bold limestone 
springs occur, which furnish the greater part of the water 
utilized by that mill. It is highly probable that careful 
exploration would show the existence of the limestone con- 
tinuously from Colquit's quarry, south-west to this place, 
a distance of 18 to 20 miles. Below this, however, the 
drift deposits cover the underlying crystalline rocks to a 
great depth, so that outcrops of the latter are very seldom 
seen. 

At Vaughn's, or Ferrell's mill, near section 30, township 
18, range 15, east, the beds of stratified quartz are of con- 
siderable thickness. A great part of these rocks is a« 
banded jasper, which is intersected by joints, which cause 
it to break up into rhomboidal pieces. The strike of the 
beds is north-east and south-west, and the dip soutb-east. 
Very little, if any, mica can be detected in this rock, which 
resembles the stratified quartz exposed in the bed of the 
Chewacla creek below Wright's mill. 

Between this point and Notasulga, the drift covers the 
countiy, and it is only where the streams have cut through 
the surface covering that an occasional outcrop of crystal- 
line rocks is seen. 

The only outcrop of this sort which I noticed on the 
route was of mica schist. 

From Prof. W. C. Stubbs, who visited Columbus, Ga., 
at my request, I have received the following description of 
the crystalline rocks of that vicinity : "Just opposite the 
Eagle and Phoenix mills, in the city of Columbus, the 
Chattahoochee river tumbles over an immense bed of 
rock, forming what is known as the falls. The rock imme- 
diately at the falls is mica schist, greatly tilted, striking 
north-east and south-west, and with here and there large 
boulders or massive blocks of a dark gray rock, very hard 
and compact.* 

*Upon examination this rock is found to be a granular crysfcaUine com* 
pound of feldspar, with a little laminated hypersihene. The feldspar is 
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''Below the mills, on the Georgia side, the bed of the 
river is of a hard, firm rock, varying from mica schist to 
granite, while on the Alabama side, and above the bed of 
the river, are large beds of feldspathic granite, very soft, 
crumbling easily under a slight blow of the hammer, and 
varying in color from green to pink. Just below the Mo- 
bile and Girard railroad bridge, the rocks all strike east 
and west, and become of a schistose character. Here 
they continue gradually to assume their natural direction 
of stratification, until we reach a point about three hun- 
dred yards below the bridge, where we find the last indi- 
cation of granitic rocks on the line of the river. The gen- 
eral direction of the strike here is north-east and souths 
west 

"Five hundred yards below the bridge no rocks are vis- 
ible and the soil is entirely alluvial. Following the river 
for over five miles, we could see no further traces of the 
metamorphic rocks. Coming up from the river, and fol- 
lowing the course of the Mobile and Girard railroad, we 
could see no indications of crystalline rocks after we had 
passed the four-mile post. I was informed by the section 
master of this road tiiat the first indication of cretaceous 
limestone was at or near Seale's station. 

"It is my opinion that the city of Columbus marks very 
nearly the south-eastern boundary of the metamorphic 
rocks in Alabama." 

of partly yeUowish white color, greasy lastre, striated on cleavage planes, 
and partly of dark bluish color, with the peculiar changeable colors of 
labiadorite. The specimens show also the presence of a small quantity of 
black mica (biotite). I have detected no quarts or other mineral in them. 
The rock has therefore the composition of a norite or hypersthenite, and 
it is firom this occurrence that I have said above that the Koiian (Labra- 
dorean or Upper Laurentian) series of rocks is represented in Alabama. I 
haTe not examined the locality personally, and make this assertion with 
iMsitation. Perhaps the rock in question may be part of a dyka It ap> 
pean firom Prof. Stubbs' description that the norite lies unc^nformaJbly upon 
the mica schist Further examinations in Georgia, in the continuation of 
Ihifl belt of rooks, would probably settle the question. £w A. S. 



ELMOBE COUNTY. 

Observations in this county have been confined to the 
lower portion, between Tallassee and Wetumpka, and 
thence westward to the Autauga line. 

From Tallassee to Wetumpka and beyond, to within 
half a mile of Elmore station, on the South and North 
Alabama railroad, there is an almost level pine barren. 
At the latter place the usual rolling drift hills begin. Id 
the level pine barrens, beds of sand are numerous, whilst 
the rounded pebbles are few. With the undulating coun- 
try, however, the pebbles increase in number ; the edge of 
a great pebble stream is reached at Bobinson Springs. 
*This subject will be taken up again in a future report, and 
it only remains to mention a few occurrences of crystalline 
rocks upon the route indicated. 

The beautiful laminated sandstone, sometimes flexible, 
which has been noticed at Tallassee, may be seen again at 
Blankston's mill, some miles west of the former place, and 
it is difficult to find better specimens of the rock in ques- 
tion than those here. 

About eight miles from Wetumpka, liear Mr. Town- 
send's, a porphyritic mica schist is exposed, near the 
banks of a little stream. Then about one mile from We- 
tumpka the mica schist which forms the falls of the river 
may first be se6n. The strata exposed between Tallassee 
and Wetumpka strike east and west and dip towards the 
north. At the latter place, as well as the former, the same 
strike and dip prevail. 

The crystalline rocks of Elmore and the lower part of 
Coosa require a much closer study than has as yet been 
bestowed upon them, but I hope in a short time to give 
the most important details of the geological structure of 
this part of the Archaean region of the State. 



in. ECONOMIC MATEEIALS. 



Building Stones. — ^For architectural purposes, there are 
few rocks which can compare with granite, a belt of which 
yarying in breadth traverses the metamorphic regions from 
the Coosa river, near the mouth of Chestnut creek, to the 
Gborgia line in Randolph. In several localities this rock 
has been quarried for building purposes : the inaccessibil- 
ity of the outcrops, however, has stood in the way of its 
extended use. 

Mr. Graham's quarry, near Bradford in Coosa county, 
has abeady been specially mentioned ; and though that has 
been, perhaps, more extensively quarried, yet I have the 
authority of Mr. Graham, who has carefully explored this 
section, for saying that fifty square miles of granite are 
exposed in this belt. 

ChessSy when it occurs in thick beds, is also an admira- 
ble building material. The gneiss near Bagan's mill, north 
of Notasulga — that near Auburn, and at Tallassee, have all 
been utilized for this puipose. At the latter place, the 
factory is built of gneiss furnished by the quarries close at 
hand. 

A porphyritic hornUendic gneiss, in Lee county, has been 
used with advantage in the construction of the Chewacla 
lime kilns. It is an exceedingly tough and durable rock, 
and, as it is found over a considerable area, will doubtless 
some day come into more general use. 

Norite or hyperthenite, a tough, granular rock, having 
somewhat the appearance of granite — ^for which it is often 
mistaken — is second to none in beauty and value. The 
only occurrence of this rock with which I am acquainted 
in Alabama is near Columbus. 
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For millstones, the granites, gneisses, and the porphyritic 
rock just mentioned, have been used. In several places 
along the granitic belt millstones have been regularly man- 
ufactured. 

Marbles, — Prof. Tuomey early called attention to the fine 
quality of the marble which is found in the north-western 
limit of the metamorphic region. Besides the establish- 
ments for the working up this material, mentioned by him, 
I know of no others since gone into operation. His analy- 
ses or two accompanying this report show the purity of 
this marble. 

Materials for lime burning, — The dolomites of Lee county 
have long been celebrated for the excellence of the lime 
produced from them. This dolomite has been discussed in 
some detail in the geology of Lee county. 

Soapstonc, — This valuable rock is found in many locali- 
ties in our region of crystalline schists, in Clay, Tallapoosa, 
Chambers, &c. The great number of old excavations along 
these soapstone belts, show that the Lidians made exten- 
sive use of it in the manufacture of pottery, &c. Frag- 
ments of broken utensils, and traces on the rock from which 
such utensils have been cut, are frequent wherever these 
excavations are found. There is a wide-spread belief that 
they have been made in search of precious metals, and in 
one instance, at least, a company was formed and much 
money expended in mining for silver, at one of these Li- 
lian excavations ; it is needless to say with what result. 

Much of this old work is popularly ascribed to De Soto, 
as are also excavations in the mica regions. 

Mr. William Jackson, of Chambers county, has for a long 
time been engaged in working up this material, chiefly into 
hpad-stones and monuments. For mantels and smaller 
articles it would answer well, and it deserves to come into 
more general use. As a fire-proof material, a practical 
trial of it has been made at the Chewacla lime kilns — and 
it has been found equal to the New Jersey fire-brick. Li 
putting the l^locks, however, care must be taken to shape 
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them so that a cross-section of the grain may be presented 
to the fire. 

Soapstone has, as yet, found very limited use with us> 
bat its applications in the arts are manifold ; in the manu- 
&ctare of porcelain, linings of boilers, fire-places, &c., for 
culinary utensils, for rollers in cotton factories, 4fec., &c., 
whilst for the floors of baker's ovens it deserves special 
mention. 

Far the Manufacture of Glass and Porcelain, — The fine 
white porcelain clay from Bandolph county, near Louina, 
was mentioned and analyzed by Prof. Tuomey. Similar 
beds may be found in many other places on the borders of 
the granitic belt — thus, near Socopatoy ; also, near an out- 
crop of granitic gneiss near Notasulga. For the manufac- 
ture of glass, the white pulverulent quartzite in Chilton 
couniy is the best material I have seen ; yet comparatively 
pure quartz may be found in large quantities in numerous 
localities — in Chambers, Eandolph, Lee, Clay, and other 
counties. 

Asbestos. — ^In the vicinity of the corundum deposits of 
Tallapoosa county, asbestos is found in considerable quan- 
tity. Its use in fire-proof compositions is well known : for 
this, however, inferior qualities answer very well. Recently 
renewed attempts have been made to incorporate asbestos 
into textile fabrics, by weaving the fibre together with cotton 
or wool. For such purposes, of course, none but the finest 
qualities of asbestos, with the longest fibres, are suitable. 
There has been as yet no demand in this State for this 
mineral, which has consequently never been regularly mined, 
and it is impossible to say what our resources are in this 
particular. 

Mica. — From Randolph county, south-west to Chilton, 
along a belt of mica schist, occur many old excavations in 
beds or veins of a coarse grained granite. The numerous 
large plates of mica about such mines have often attracted 
attention, and in many instances there are traces of subse- 
quent work. Yery good plates of mica have been found 
in Randolph, Clay, (near Delta and Ashland,) and Coosa ; 
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but in Chilton county the best specimens have been ob- 
tained. 

The mica is found in large " boulders,'* in the language 
of the workmen. These are split up, and the plates 
trimmed to marketable sizes. The best mica will command 
from 50c. to $3, according to the size of the plates. It is 
used for the manufacture of lamp shades, for stoves doors, 
window frames, &c. 

Corundum. — The mode of occurrence of this mineral 
has been given in the details of Tallapoosa county. Its 
extreme hardness, which is next to that of the diamond, 
fits it for abrasive purposes, for polishing metals, &c. The 
varieties are — (1). Sapphire^ which includes the purer 
kinds, transparent, of bright colors, used as gems. None 
discovered as yet within our State. (2). Corundum^ the 
ordinary kinds, opaque, of dull colors, blue, red, gray, 
brown, to black. Being pure alumina, it is superior in 
hardness to emery ; and when ground it is used as a pol- 
ishing material. The only locality as yet known in Ala- 
bama, is from Dudleyville, Tallapoosa county, ten or fif- 
teen miles south-west. Fragments of corundum are found 
at intervals for this distance, yet the position of the beds 
or veins is made out only in one or two instances. (3). Em- 
ery includes the granular varieties, dark gray to black col- 
ors, usually intimately mixed with magnetic iron, or hema- 
tite. I have not seen any specimen of emery from Talla- 
poosa county. 

Graphite is found disseminated in small quantities in 
the rocks in several counties. It impregnates certain mica 
or clay slates, in Clay, Tallapoosa, Randolph, and Cham- 
bers counties, to such an extent as to fit them for lubricating 
purposes. 

In several places a black graphitic powder or mud has 
been mistaken for the black ore of copper. 

In Chilton county, tolerably large irregular masses of 
pure graphite are found in a mica schist. Though the ex- 
tent of the graphite deposit there is not fully known, yet 
there is ever^ reason to believe that it is considerable. The 
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valae of this material makes it desirable that the Chilton 
county occurrence should be thoroughly explored. Its 
uses in the arts are well known, the most extended being 
perhaps for the manufacture of pencils ; also employed to 
diminish friction in heavy machinery ; in the manufacture 
of crucibles ; for stove-polish, &c. 

Geld. — Mining for gold is can ied on in very few places in 
Alabama at present. One mill near Arbacoochee, another 
at the old Pinetucky mines, and another near Chulifinnee, 
are the only ones that have come under my notice. Sur- 
face deposits are still worked occasionally. 

It is impossible to enumerate here all the localities in 
which gold has been found ; indeed, there is scarcely a 
creek or branch, in that part of the metamorphic region 
lying north-west of the granite belt, from the gravels and 
sands of which gold may not be extracted. Occurrences 
south-east of this line are not so numerous as towards the 
north-west, yet they are by no means rare. 

Gold mining in Alabama, with rude appliances, has prob- 
ably seen its best days. 

Silver, — ^I mention silver in this connection only because 
of statements so frequently seen concerning valuable silver 
mines in the metamorphic region. I know of no mines in 
this part of the State from which silver is obtained. Some 
mention of the Talladega and Tallapoosa "silver mines" 
will be found in the details of those counties. I will state 
here, however, that samples of five ores from Clay county, 
sent by a gentleman of Talladega to B. Longman's Sons, 
of New York, assayers, have been reported by them to 
contain from one and a half to three oz. of silver per ton 
of ore. 

Tin. — I can find no authenticated record of discovery of 
tin ore in this region. For notice of aUoy of tin, lead, and 
bismuth, discovered near Millerville, see under Clay county. 
Accounts of the occurrence of lead and bismuth seem to 
be based upon the same discovery. 

Copper. — ^Although traces of cOpper had been discovered 
in several places in this region, as long ago as 1854, it was 
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not until tibe spring of 1874 that a lode of copper ore in 
sufficient quantity to justify working was found by Mr. Rich- 
ard J. Wood, in Cleburne county. The principal ore at 
Wood's mine is a black earthy ore, which is called the black 
oxide, but which contains always a large proportion of sul- 
phur; the other rarer ores are chalcopyrite, native copper, 
cuprite, malachite, and azurite ; the pyritous ore below the 
black ore has not yet been worked. A fuller account of 
these ores will be found under Cleburne county. 

The presence of copper in small quantities — south-west 
of Wood's mine, in several places in Clay and Coosa coun- 
ties — makes it highly probable that other lodes of worka- 
ble ore will soon be laid bare, especially, since the discov- 
ery at Wood's mine has given such a new impetus to the 
search for copper. 

Manganese. — Regular deposits of manganese are not yet 
known in this region. Small quantities of manganese ores 
have occasionally been found associated with other metallic 
ores. 

Iron Ores, — The chief ores of iron in the metamorphic 
region are magnetite, hematite, or specular iron — titanifer- 
ous magnetite, and limonite, or brown iron ore. These 
ores are found (with the exception of the last named) asso- 
ciated chiefly with the hornblendic rocks. In many in- 
stances they appear to be interstratified with these. 

An analysis of magnetite, showing very little phosphorus, 
sulphur, or titanic acid, will be found in the details of Clay 
county. Titaniferous magnetites from Chambers have 
been analyzed by Prof. Mallet for Tuomey's Report. As 
yet, the time has not been sufficient for the analysis of the 
specimens callected last summer; but the discussion of 
these ores will be resumed at a future time. 

Of the hematite, I have seen no extensive beds, but par- 
ticles of specular ore are common in many of the rocks. 
I have little doubt that closer examinations will reveal val- 
uable beds of this ore. 

The limonites, in most cases, appear to be "gossans," i. 6. 
the result of the decomposition of beds of pyritous ores; 
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an analysis of such an ore will be found under Coosa 
county. Deposits of this kind are not likely to be very 
deep, though the ores are often of fine quality. Of a dif- 
ferent character, appears to he (I am not sure, however,) the 
bed of limonite occurring in Chilton county, in section 23, 
township 23, range 15, east, that near Candutchkee, and 
another several miles west of Candutchkee in Clay county. 

Ores from the last named locality have been used to 
some extent in a bloomary; the others remain as yet un- 
developed. 

If we had not the extraordinary deposits of limonite in 
the valley north-west of the crystalline rocks, and the len- 
ticular ores further north, both of which are far more 
accessible, the ores of the metamorphic region would 
still establish for Alabama the reputation of an iron 
producing State. Until, however, railroad lines shall tra- 
verse this section, or the rivers shall be opened to naviga- 
tion, these deposits will probably lie untouched. 

Pyrite. — The extensive beds of iron pyrites or pjrrite in 
this State have never yet been utilized to any great degree. 
It is from this mineral that much of the sulphuric acid of 
commerce is manufactured. When the pyrite holds a cer- 
tain per centage of copper, which is the case with the 
Spanish and English pyrite, and also with much of our 
own, its value is of course increased. Although the work- 
ing of low grade pyritous copper ores for the copper alone 
might be attended with very little profit, yet when the suU 
phur also is utilized, in the manufacture-of sulphuric acid, 
with the proper appliances, even a very small per centage 
of copper (from 4 to 6 per cent.) may be profitably ex- 
tracted, and the residue of iron is itself a valuable ore. 

The great importance of untilizing the sulphur, which is 
80 often allowed to go to waste, cannot be too forcibly 
urged upon those interested in the working of ores of this 
character. 

I need only point to the vast wealth accumulated by 
certain English companies in this very branch of industry 
to show that it tviU pay. 
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Copperas and alum, — ^Many of the slates and schists of 
this region are impregnated with pyrite, the decomposition 
of which produces alum and copperas. 

RutHe, — ^This mineral, which is a form of titanic acid, 
has been found in considerable quantities in Baker couniy. 
I have seen, however, other specimens from Coosa, and it 
will doubtless yet be found in other localities. Its uses in 
the arts are limited ; it is sometimes used to color artificial 
teeth. 



• IV. CHEMICAL EEPOET. 

I have thought it desu*able to present a tabulated form, 
the results of the analyses of iron ores, limestones, coals, 
rocks, Ac, thus far made. With regard to the^methods of 
analysis, I have uniformly followed what I have considered 
the best, though often at the expense of much time and 
labor, deeming it much more important to have a small 
number of analyses accurately made than a large number 
of approximations. I take this occasion to acknowledge 
my indebtedness to Prof. N. T. Lupton and Prof. Wm. C. 
Stubbs for the analyses contributed by them to this re- 
port ; and it is with pleasure that I announce that Prof. 
Wm. C. Stubbs, of the Agricultural and Mechanical Col- 
lege, has promised me in future his assistance in the chem- 
ical work of the survey. 

In the tables below, the name of the analyst will accom- 
pany each analysis. 

IRON ORES. 

Method of Analysis. — ^In the analyses made by Prof. LuP" 
ton and myself, the methods pursued by the chemists of 
the Ohio Geological Survey have in general been followed. 
The iron and alumina have usually been separated by 
hyposulphite of soda (chancel), or by means of potash, 
pouring the solution into the potash^ and not vice versa. 
The two substances have then been estimated gravimet- 
rically. For the separation of the phosphoric acid, we 
have generally used the nitric add solution of molybdate 
of ammonia, though in some instances the aqueous solution, 
as recommended by Parry. 

The other ingredients have been estimated in the usual 
ways. For the determination of specific gravity, Jolly's 
spring balance is undoubtedly the most convenient instru- 
ment, giving at the same time sufficiently accurate results. 
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No. 1. Compact radiatelj fibrous brown hematite, outer 
service smooth, mamelonated, with reddish color, interior 
rough, more or less porous and ochreous. From Shelby 
county, five or six miles north-east of Montevallo. 

No. 2. Compact brown hematite, breaking with smootib 
conchoidal fracture ; moderately brittle ; color of ore, light 
liver brown ; of powder, yellow. From Shelby county, six 
miles north-east of Montevallo. 

No. 3. "Pipe ore." Occurs in stalactitic, botryoidal 
masses ; outer surface brown, affording cherry red streak 
Mass of ore, reddish brown, with dark red streak. From 
Bibb county, five miles west of Briarfield. 

No. 4. Compact brown hematite, breaking with a smooth 
conchoidal fracture ; color of ore, liver brown ; of streak, 
yellowish brown; quite brittle. From Bibb county, five 
miles west of Briarfield. 

No. 5. Porous ore, of brown and red colors, with irides- 
cent tarnish in places. Streak, dull brownish red. From 
section 23, township 23, range 15, east, Chilton county. 

No. 6. Yellow ochreous earthy ore, cut by veins of quartz ; 
streak yellow. From section 23, township 23, range 15, 
east, Chilton county. 

No. 7. Compact brown hematite, partly fibrous; outer 
surface mamelonated, covered with black glaze; interior 
compact and ochreous ; streak, yellowish brown. Locality, 
Chilton county, section 23, township 23, range 15, east. 

No. 8. A porous gossan, of irregular layers or shells of 
compact brown hematite, with similar shells of red hema- 
tite, the latter sometimes passing into a red powder. Cav- 
ities lined with small botryoidal masses of hematite, often 
iridescent. Occasional yellow ochreous masses are mixed 
with the brown layers ; streak, dark red. Locality, section 
9, township 24, range 19, east, Coosa county. 

No. 9. Brown hematite. Exterior surface botryoidal, 
smooth, glazed, of reddish tinge in the depressions. A 
mixture of cellular, fibrous, and compact structure; streak. 
Locality, Tuskaloosa county, section 9, township 21, range 
6, west, near Woodstock Station. 
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No. 10. Brown hematite. Exterior fibrous ; remainder 
compact, with ochreous tinge ; fracture of compact portion, 
smooth, conchoidal ; streak, — . Locality, same as No. 9. 

No. 11. Brown hematite. Structure, a mixture of cellu- 
lar, fibrous, and compact; color, dark brown and ochreous; 
fracture, earthy ; streak, — . Locality, same as No. 9 and 
No. 10. 

TABLE n.— IRON OBEa 

BED HBMATITE. 





1. 


2 


Specific crravity 


3.86 


3.43 






Combined water 


1.26 

30.03 

60.79 

5.88 

O.U 

1.58 

0.36 

trace. 

0.90 


7.45 


SiliceoaH matter 


16.24 


Sesqaioxide of iron. 


70.39 


AlnvninA 


3.31 


Oxid« nf Tp(iT>ganmA, 


0.26 


Lime ' ; , 


0.94 


Magnesia. 


0.31 


Phosphoric acid ^ 


1.39 


Sulphur. 


0.60 






Total 


100 94 

42.51 

Smith. 


100.89 


Met'8'llif^ irctj\ , , . . , , > . 


49.40 


An^lyfft , ^ 


Smith. 







No. 1. Compact latninated ore ; brittle, breaking, with 
uneven fracture, into more or less regular cuboidal jpieces ; 
color and streak, dark red. The mass of the ore is dotte<i 
with transparent) imbedded crystals, of quartz. LocaUty, 
Iron Mountain, two miles north-east of Columbiana, Shelby 
county. 

No. 2. Ordinary lenticular ore ; color of streak, dull red. 
Locality : From Robert Casky, Springville, St. Clair county 
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TABLE m.— IBON OBE& 

UAOMXTIC OBB8. 



Specific gnvitjr. 



3.65 



Combined water 

Siliceons matter. 

Ferrous oxide. 

Ferric oxide. 

AlnmJTm 

Oxide of manganese. 

Lime 

Hagneeia. 

Fhon>horie acid. .... 

Snlpnar 

Titanic acid. 



0.91 
3.75 

25.88 

57.52 
6.00 
6.24 

trace. 
0.00 

trace. 
0.00 
0.00 



Total.. 
Metallic iron.. 



100.30 
60.40 



Analyst Istabbe 



No. 1. Compact ore; easy fracture; brownish red pow- 
der. Locality : Near J. M. Kenhedy's, Clay county. 



TABLE IV.— mON OREa 

BliACK BAND. 



Specific gravity. . . . v 

Volatile matter 

Siliceons matter 

Carbonate of iron. . 
Seeqnioxide of iron. 

Alnminft 

Oxide of ] 
Garbonate of ] 
Gakbonate of magnesia. 

Fbosphorio acid 

Snlpnnr. 

TotaL 

ICetallio iron. 



2.42 



24.25 
0.71 

62.35 
8.03 
1.18 
0.00 
2.75 
0.61 

trace. 

trace. 



35.75 



Analyst [Lupt'n 

9 



128 



No. 10. Brown hematite. Exterior fibrous; remainder 
compact, with ochreous tinge ; fracture of compact portion, 
smooth, conchoidal ; streak, — . Locality, same as No. 9. 

No. 11. Brown hematite. Structure, a mixture of cellu- 
lar, fibrous, and compact; color, dark brown and ochreous; 
fracture, earthy ; streak, — . Locality, same as No. 9 and 
No. 10. 

TABLE n.— IRON OBEa 

BED HBMATITB. 





1. 


2 


Specific gravity 


3.86 


3 43 






Combined water 


1.26 

30.03 

60.79 

5.88 

0.14 

1.58 

0.36 

trace. 

0.90 


7.45 


SiliceoUH matter i . . ^ 


16.24 


Sesquioxide of iron. 


70.39 


Alumina , 


3.31 




0.26 


Lime ..'......". . 


94 


Magn^gia. , 


31 


Phosphoric acid * . . k . 


1 39 


Sulphur. 


60 






Total 


100 94 

42.51 

Smith. 


100.89 


Metallic iron . . . . i ^ . . . . 


49 40 


Analyst 


Smith. 







No. 1. Compact laminated ore ; brittle, breaking, with 
uneven fracture, into more or less regular cuboidal pieces ; 
color and streak, dark red. The mass of the ore is dotted 
with transparent^ imbedded crystals, of quartz. Locality, 
Iron Mountain, two miles north-east of Columbiana, Shelby 
county. 

No. 2. Ordinary lenticular ore ; color of streak, dull red. 
LocaUty : From Bobert Casky, Springville, St. Clair county 
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TABLE m.— IBON ORES. 

MAQWaC OBB8. 



Specific gnvity. 



3.65 



Combined water 

Siliceous matter. 

Ferrous oxide. 

Ferric oxide. 

A lnwiiTiA 

Oxide of manganese. 

liime 

Magnesia. 

Phosphoric acid. 

Solphnr 

Titanic acid. 



0.91 
3.75 

25.88 

57.52 
6.00 
6.24 

trace. 
0.00 

trace. 
0.00 
0.00 



Total. . . 
Metallic iron. . 



100.30 
60.40 



Analyst jStabbs 



No. 1. Compact ore; easy fracture; brownish red pow- 
der. Locality : Near J. M. Kenhedy's, Clay county^ 



TABLE IV.— IBON OBEa 

BliACK BAND. 



fi^)eciflc gravity. ... v ... . 

Volatile matter 

Siliceous matter 

Oarbonaie of iron 

Sesqnioxide of iron 

Alnminft 

Oxide of manganese 

Carbonate of lime 

Oa)rbonate of magnesia. . 

Phosphoric acid 

Soiphnr. 

TotaL 

Metallic iron. 



2.42 



24.25 
0.71 

62.35 
8.03 
1.18 
0.00 
2.75 
0.61 

trace. 

trace. 



35.75 



Analyst ILupt'n 



9 
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No. 1. Black band ore; compact earthy; black, with 

reddish brown streak. Locality : . Sent by Mr. Mc- 

Bwain. 

COALS. 

Method of Ancdysis.-^ln the four proximate analyses of 
bituminous coals given below, the moisture has been de- 
termined by exposing the finely powdered coal for one 
hour to a temperature a little above the boiling point of 
water ; the loss in weight represents the moisture present. 
In the determination of volatile combustible matter and 
fixed carbon, the method of Prof. Hinrichs, of the Iowa 
Survey, has been adopted, viz : heating the pulverized 
coal for three and a half minutes over alcohol lamp (bright 
red heat), and then, without cooUng, for the same length 
of time, over a blast lamp (white heat). 

In the estimation of sulphur, it is proposed, in future, to 
make separate determinations of the sulphur in the coal 
and that remaining in the coke. 

The importance of such double determinations of sul- 
phur, in estimating the relative values of coals for gaa 
making and for furnace purposes, is manifest. 

Estimations of phosphorus, the presence of which had 
been detected in some Ohio coals, will also be made in the 
analyses of Alabama coals which may be found to con-* 
tain it. 

TABLE v.— BITUMINOUS COALS. 

PbOXIMATE ANAIiYSlS, INCLUDINO SULPHUIL 





1. 


2. 


3. 


4. 


Specific gravity 


1.29 


1.36 


1.30 


1.32 






SlOlStUTO , 


1.96 

2.79 

43.09 

52.16 


1.59 

5.45 

38.32 

54.64 


L12 

7.53 

36.17 

55.18 


1 74 


Ash 


3 821 


Volatile combustible matter 


35 48 


Fixed carbon 


58 96 






Total 


100.00 
1.33 
Lupton. 


100.00 

1.33 

Lupton. 


100.00 

1.83 

Lupton. 


160 00 


Sulphur 


090 


Analyst 


Lupton. 
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No. 1. Distinctly bedded, breaking into rectangular 
fragments, with iron pyrites disseminated through the 
seam in apparent layers, and on surface of fragments. 
Specimen taken had no pyrites adhering to surface. Lo- 
cality : Randolph's mine, near Tuskaloosa. 

No. 2. Laminated; breaks into rectangular fragments. 
No pyrites visible in the specimen, though in some por- 
tions of the seam it is found in considerable quantities. 
Locality : University mine, ten miles north-east of Tuska- 
loosa, on Warrior river. 

No. 3. Bright smooth coal, from New Castle mine, in 
Jefferson county, about ten miles from Birmingham. 

No. 4. Bright clean coal, not so distinctly bedded as 
specimens 1 and 2. Locality : Helena mines, Cahaba 
coal fields. 

UHESTONES. 

Method of Analysis. — ^The usual methods have •been fol- 
lowed. 

TABLE VL— LIMESTONEa 





1. 


2. 


3. 


4. 


5. 


6. 


7. 


Specific gnvity. . 


2.79 


2.68 






2.89 


2.75 


2.91 








SUiceons matter. . 
Fer. ox. & Alnm'a 
GaTbooate of lime 
Garb, of magnesia 


2.95 
•1.15 
95.25 

0.62 


4.65 
tO.75 
94.40 

0.41 


1.03 

3.34 

59.23 

36.34 


2.24 

0.86 
58.29 
38.15 


0.89 

0.12 

57.73 

41.58 


17.44 

0.27 

49.72 

32.03 


3.93 

0.73 

72.94 

22.52 


Total 

Ani^lyrt 


99.97 
Stubbfi. 


100.21 
Stubbfi. 


99.94 
Stnbbfi. 


99.54 
Stabbs. 


100.32 
Smith. 


99.46 
Smith. 


100.12 
Smith. 

















•Chiefly alumina. 



tChiefly ferric oxide. 



No. 1. White crystalline marble, from Taylor's mill, Tal- 
ladega county. 

No. 2. Blue marble, from Taylor's mill, Talladega 
county. 

No. 3. Moderately fine grained, bluish crystalline lime- 
stone, from Chewacla quarry, Lee county. 
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No. 4. Compact white limestone (dolomite), with 
slightlj yellowish tinge, of conchoidal fracture. Locality : 
Chewacla quarry, Lee county. 

No. 5. Coarse granular crystalline dolomite, cream 
color. Locality : New quarry, Chewacla, Lee county. 

No. 6. Dark bluish black — ^variety from Chewacla 
quarry — ^makes the best lime. Lee county. 

No. 7. Crystalline bluish limestone (dolomite), Spring- 
Tilla quarry, Lee county. 

TABLE Vn.— BOCKS. 





L 


2. 


3. 


Silica 


57.59 


55.30 
6.84 


5a 04 


Ferroos oxide 


8.35 


Ferric oxide 


asi 

14.87 






3.72 
0.22 
12.27 
20.03 
1.36 
0.48 
0.59 


4.32 




Trace. 


Lime , . r , ^ 


L54 
6.33 


14.78 


^MTtiemh . .*. 


14.99 


sX. ..:..:... .....:. ::: 


4.70* 


Potash 




1-34 


Combined water 


2.26 


0.76 






Total 


91.40 
Smith. 


100.81 
Smith. 


102.28 


Analyst 


Smith. 







*Soda probably too high. 

No. 1. Partial analysis of "so-called" talcose slate, from 
Taylor's mill, Talladega county. 

No. 2. Granular homblendic rock, from Hurst's, Clay 
county. 

No. 3. A similar rock, from near 'Squire Wheeless', Tal- 
lapoosa county. 

Partial analysis of cupriferous pyrites from W, H, Smith's 
copper mine, Cleburne county. 

Silica 6.68 

Sulphide of copper 10.14 

Sulphide of iron (pyrites) 80.39 



Metallic copper, 8.08 per cent. 



97.11 
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STATISTICS OP THE IBON INDUSTRY OF ALABAMA. 

With a view to the publication in this report of these 
statistics, I addressed a circular to the Superintendents of 
the various Iron Works in the State, requesting the neces- 
sary data. As yet, I have the responses of three only, the 
letter of the Superintendent of the Shelby Iron Works 
having been lost. 

At another time a complete table will be presented. 

1. Alabama Iron Oompant. 

Post-office — Alabama Furnace, Talladega county, Ala., 
on Selma, Bome &, Dalton B. B. S. S. Glidden, President ; 
James L. Orr, Treasurer. 

This Furnace was started October 1, 1873. Only one 
stack, 41 feet high ; 8 feet 8 inches across the bosh ; open 
top. Furnace yields from 20 to 22 tons of foundry iron 
per day. Hot blast ; 3 blowing cylinders, 40 inches in di- 
ameter, fud 6 feet stroke ; steam cylinder 21 inches in diam- 
eter, and six feet stroke ; fuel, charcoal ; ore, brown hema- 
tite ; ore beds about half a mile from furnace ; limestone 
about the same distance. 

2. Tecumseh Iron Company. 

Post-office — Tecumseh, Cherokee county, Ala., on Selma, 
Bome & Dalton B. B. Willard Warner, President and 
Manager, Tecumseh, Ala. ; W. F. Mason, Secretary and 
Treasurer, Bome, Ga. 

The Furnace was put in blast February 16, 1874. One 
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ALTITUDES FROM RAILROAD SURVEYS. 

1. South & North AiA. R. R. 

lihm F. L. Wadsworth, Engineer 8. A N, Ala, R R 



Montgomery 

Ooosada 

Elmore 

Deatsville 

Mountain Creek. 

Verbena 

Cooper's 

Clanton 

Lomax. 

Jemison. 

Clear Cre^k. 

Calera 

Whiting. 

Siluria 

Pelham 

Helena. 

Cahaba Mines.. . 

Brock's. 

Shade's Creek.. . 

Ironton 

Birmingham . . . 
Boyle :... 

CnnT>ing)iftTn . . . 

Morris' 

Warrior 

Reid's 

BlouDt Springs. 

Bangor 

Gilmer 

Phelan. 

Cullman 

Milner 

WUhite. 

Falksville 

Hartselle. 

Flint 

Decatur. 

Harris. 

Foot's 

McDonald's. 

Athens. 

Hay's Mill 

EUonont 

TenneesedLine. . 



alt'tudb 



62 feet 

75 

99 
200 
442 
350 
358 
496 
525 
606 
440 
402 
455 
364 
327 
SOU 
300 
464 
512 
552 
502 
424 
340 
308 
449 
492 
334 
368 
438 
592 
702 
740 
508 
503 
573 
469 
477 
464 
518 
565 
609 
653 



135 

6. Woodstock Ibon Works. 

Post-office — Anniston, Calhoun county, Alabama ; Selma, 
Borne & Dalton E. R. A. L. Tyler, President; Sam'l No- 
ble, Secretary and Treasurer. 

7. Cornwall Iron Works. 

Post-office— Cornwall, Cherokee county; Selma, Bome 
& Dalton R. R. President, . 

8. Rock Run Furnace. 

Post-office — ^Pleasant Gap, Ala. ; Selma, Rome & Dalton 
R. R. Mr. Roy, Superintendent. 

9* Eureka Iron Company. 

Post-office — Oxmoor (Ironton), Jeflferson county, Ala.; 
South &, North Alabama R. R. D. S. Troy^ President. 

10. Cahaba Irok Works. 

Post-office — ^Irondale, Jeflferson county, Ala. ; Alabama 
& Chattanooga R. R. Thomas & McKee, Lessees. 

11. Iron Works. 

Post-offie — Woodstock, Bibb county, Ala. ; Alabama & 
Chattanooga R. R. Mr. Edwards, Superintendent. 

12. Central Iron Works. 

Rolling MiR, 

Post-office — Helena, Shelby county, Ala. ; South & North 
Ala. K R R. Fell, Superintendent. 
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ALTITUDES FROM RAELKOAD SUBVEYS. 

1. South & Nobth Aiia. B. B. 

Fhm F. L. Wadsworth, Engineer S. A N. Ala. R R 



STATION. 


ALT*TUDB 




62 feet 




75 " 




99 " 




200 " 




442 " 




350 " 




358 •« 




496 " 




525 " 




606 " 




440 «* 




402 " 




455 " 




364 " 




327 " 




300 " 




300 " 


• 


464 " 




512 " 




552 " 




502 " 




424 " 




340 " 




308 *' 




449 " 




492 " 




334 •• 




368 " 




438 " 




592 " 




702 " 




740 " 




508 " 




503 •' 




573 " 




469 " 




477 " 




464 " 




518 " 




565 •* 




609 *' 




653 - 




698 '« 







Montgomery 

Cooeada 

Elmore 

DeatBviUe 

Moantain Creek. 

Verbena 

CJooper's 

Clanton 

Lomax 

Jemison. 

Clear Cre^k. 

Calera 

Whiting 

Siloria 

Pelham 

Helena. 

Cahaba Mines.. . . 

Brock's. 

Shade's Creek.. . . 

Ironton. 

Birmingham .... 

Boyle : . . . . 

Cunningham 

Morris' 

Warrior 

Beid's 

Blouot Springs. . 

Bangor 

Gilmer 

Phelan. 

Cullman 

Milner 

WUhite. 

Falksville 

Hartselle 

Flint 

Decatur 

Harris. 

Foot's 

McDonald's. 

Athens. 

Hay's Mill 

Elkmont 

Tennessee Line. . . 
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2. Savannah & Mebiphis B. R 
Fhnn President Alexander, 



BTATION8. 


ftp 1 T. 


ae. 


ALTTTOItt 

ABOVE 
PE2<S*aiLA. 


QpelitfL 


7 


19 


27 


Sl^J feet. 


lichee Creek. ,.,,,, 


774 i* 


Eidgt , , 








800 '' 


Loblooco ^, ,,.,,,, , , , , 








700 *' 


Onifi mn 


la 


30 


as 


770 '* 


Mftddoi ; 


811 ** 


Bifi Sandy Gt«eL , 








656 " 


^kdge.^.., : ,..:.;;;::;;::;;: 








73e " 


JiimA^n'^^Ot^V. 








GOO '* 


O&mp HiJl7. , , . . , 


16 


21 


24 


738 *' 


Qiek. 


062 ** 


jkdi^viUe 


4 


21 ! 


23 


760 " 


Buck Creek. 


Q70 *' 


Jackson's G»p 








695 '* 


Manoy Creek 








640 *' 


/f ki^ 








683 \ 


Sturdevani . . . , 


6 
23 


212 

23 
23 


m 

32 

ii 

21 

20 


502 ** 


T^llApooMa Bridge. 


625 "* 


limje, , 

YonngBvUie .,*<........ , 


7fiO ** 
747 ♦' 


ScKSopfttoy Boad. 

KeUyton. , 


805 - 


Sooopatoy Creek, , 


748 '* 


Baker's Orixk. .,. 

Goodirater. 

mmmi Crtek, 


"is" 


24" 


'20 


810 ** 
873 " 
810 " 


Ridqt. , 


■ ■ ' ■ i ■ 




845 '' 


Hatchet Creek, - , , 


e 


24 


20 


790 " 


Pine Grove Chtircli ....».».. , . 


869 '' 


FoW^. 








820 '' 


Eayfieid '» Gap. 


IB 


23 


B 


8tiO '* 


VaUetf ., 


842 ** 


Thouukk' Gap. .,......-.,,,.. .^ , . 


12 

29 
IS 


22 
21 

ai 


4 
4 
4 


870 " 


Syllacangft _..,,.,.....,». , , , . 


Sm '' 


Oden'sJim 

Ridgv .-, 


508 ^* 
549 '' 


ChilderBburg, , , .,,,.._. , 


20 


9n 


m 


452 " 
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OOOSA 




TALLAPOOSA 



VI 

o 



Tallapoosa 100 feet higher than Coosa Valley. 
Note. — ^Bailroad Borreys crosH ridges at depressions. 
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LIST OF BBRATA. 



On page 9, near the middle, for Arcadian^ read Acadian. 

On page 24, and wherever it occurs in the seqnel, the word 
chazy should be printed Ghazy^ with a capitaL 

On page 26, near middle, for WiUi8\ read WiJl8\ 

On page 27, 13th line from top, for KeohuaSy read KeoHcuh. 

On page 80, 8th line from top, for omnipolerd^ read omnir 
present. 

On page 91, 6th line from top, for Ashley ^ read Ashby. 

On page 113, 5th line from top, for limonitey read limesUme, 

On page 129, near middle, loxfeB»par^ retid/eldspar. 
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PBEFACE. 



In continuation of the plan adopted at the beginning of the 
BUTvej, the work of the past season has been devoted chiefly 
to the examination of Silurian formations, and of that belt of 
Silurian rocks, particularly, which lies next adjacent to the Met- 
amorphic rocks, which formed the subject of the last report 

In carrying out the work, the beds of limonite or bro.wn 
iron ore, which occupy so considerable a part of the surface 
covered by the lower Silurian formations, have been exam- 
ined wherever it was possible to do so ; but to do complete 
justice to the ore banks of this region, a detailed survey of 
months duration would be necessary. 

It was thought best to carry the survey a littie more into 
details than was the case last year, and this will account for 
the comparatively small area gone over. It may be re- 
marked, however, that the tracing out, and mapping down of 
the formations in those regions where the strata are highly in- 
clined, require much more time and careful exploration, than 
where they are approximately horizontal; fpr where the 
broken edges of a series of tilted rocks form an outcrop, to 
map this outcrop, and consequentiy the occurrence of the 
formation accurately, it is necessary to trace out the entire 
line of outcrop, and since in comparatively small space, a 
number of different geological formations are brought up to 
the surface, it is easily seen how much field work the 
thorough examination of such an area necessitates. 

Maps of Shelby, Talladega, and Calhoun counties, colored 
to represent the geological formations have been prepared. 
The printing of these maps is not provided for, and it has 
been impossible for me to present them with this report. I 
trust, however, that future reports will not be marred by this 
deficiency. 

It is with pleasure that 1 acknowledge here the valuable 
aid which I have had, in the prosecution of the field work, 
from Pbof. James M. Saffobd's published volume on the 
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Geology of Tennessee. The Tennessee sub-divisions have 
been generally followed in this report. 

My thanks are due to the young men who took part in the 
field work ; with their assistance I have been enabled to ac- 
complish more than I could have done single handed. They 
are Prof. R. B. Fulton of Oxford, Miss., Prof. T. T. Mitchell 
of Greensboro, Mr. F. W. Wilkinson of Montevallo, Mr. Thos. 
W. Clark of the University of Alabama, Mr. John A. Batch- 
ford and Mr. E. C. Bivers of Auburn College. 

To Judge Thos. A. Walker of Jacksonville, to GoL J. New- 
ton Smith of Bibb connfy, to Col. E. B. Smith and Mr. John 
Oden of Talladega county, I am indebted for many and great 
favors ; and a general acknowledgment is also made to others 
for courtesies extended to members of the geological party. 

To the kindness of Mr. J. Blotiget Britton of Philadelphia, 
and to Prof. Wm. C. Stubbs of the A. & M. Collie, Aabom, 
the Survey owes a number of analyses made by them for the 
Survey free of chaise. 

Others are mentioned below in the Chemical Beport, who 
have generously allowed analyses made for their private ase 
to be published. 

Courtesies extended by the officers of the South and North 
Alabama, and the Selma, Bome and Dalton Bail Boads, are 
also gratefully acknowledged. 

I am under special obligations to Mr. Hiram Haines for the 
careful mannpr in which he has revised the proof of this re- 
port. 

I take pleasure in laying before my agricultural readers a 
short article on the Cotton Worm of the Southern States, 
from the pen of Mr. Aug. B. Grote, Director of the Museum 
of Natural Sciences, in Buffalo, N. Y. Mr. Grote has long 
been a resident of Alabama, and has had greater facilities for 
studying the habits of the cotton worm than any other ento- 
mologist in the country. 

A more elaborate paper on this subject, illustrated by a 
lithographic plate, has been promised by Mr. Grote, and it 
will probably be given in my next Beport. 

EUGENE A. SMITH. 

University of Alabama, Dec. 31, 1875, 



GENERAL OUTLINE OP THE GEOLOGICAL FORM- 

ATI0N8. 



The examinations during the past season have been ex- 
tended over parts of Bibb, Shelby, Talladega and Calhoun 
counties, where I have identified and given some details con- 
cerning the geologioal formations named below. For the 
sake of greater clearness, the sequence of th'ese formations, 
beginning with the lowest, their general characteristics and their 
equivalents in Tennessee, are given in a condensed form. 

In the preparation of these tables the general arrangement 
of Prof. Dana has been followed; but I am indebted to 
Prof. Safford, (Geology of Tennessee,) for many of the 
details. 

A. SiLUBiiLN Age. A.^ Lower Silubian. 

L Pbimobdial OB Cambbian Period. 

L Arcadian Epoch. 

Cliaradera. Semi-metamorphic slates and conglomer- 
ates ; mountain making. 

Eocampks. Slates and conglomerates in the Eastern 
parts of Calhoun and Tallad^a counties, and ex- 
posed along Tallfdega creek, &c. 

Equivalsnta in Tennessee. Ocoee conglomerate and 
slates. 
2. Potsdam Epoch. 

Characters. Sandstones and sandy shales ; mountain 
making. 

Examples4 — Ladiga mountain^ Cold Water mountain, 
Parnassus, Alpine mountain, part of Eahatchee 
liills, Ac. 

Equivalents in Tennessee. — ChUhowee sandstone. 
2 
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n. Canadian Pebiod. 

1. Calciferous Epoch. 

Characters. Sandstones and shales, calcareons and of 
various colors ; ridge making. 

Examples. Sandstones of Montevallo, Helena, Jack- 
son shoals, and ridge West of Jacksonville. 

Equivalents in Tennessee. Knox sandstone. 

2. Quebec Epoch. 

Characters. Shales, chiefly with some limestone in 
lower part ; shales, variegated — dolomite, with chert 
in the upper part. The shales are valley making ; 
the dolomite makes ridges and valleys. 

Example. Variegated shales and dolomite of Monte- 
vallo, Helena, Talladega, etc.; the dolomite underlies 
the greater part of Talladega and Calhoun counties. 

Equivalents in Tennessee. Elnox shales and Knox do- 
lomite. 

3. Chazy Epoch. 

Characters. — Blue argillaceous limestone, often quite 
pure, generally highly fossiliferous ; valley making. 

Examples. Limestone at Pratt's Ferry, Siluria, Ca- 
lera, &c. 

Equivalent in Tennessee. Maclurea limestone. 

m. Trenton Period. 

1. Trenton Epoch. 

CJiaracters. Fossiliferous limestones, black, blue, and 

light colored ; valley mal^ng. 
Examples. Buff colored fossiliferous limestones near 

Pratt's Ferry in Bibb county, part of the dark blue 

limestones of Shelby, &c. 
Equivalents in Tennessee. Trenton. 

2. Utica Epoch. Not recognised in Alabama. 

3. Cincinnati Epoch. 

Characters. Shales weathering buff colored; ferru- 
ginous sandy limestone. 

Examples. Shales, &c., a few miles West of Jackson- 
ville, Calhoun county. 

Equivalents in Tennessee. Nashville group. 
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A.* Upper Silubian. 

I. Niagara Period. 

Of this period the rocks of the Clinton Epoch only 
have been made out, in the region under considera- 
tion; equivalent to the Dyestone Group of Tennessee, 
and of this group only the beds of fossiliferous iron 
ore in Bibb county, have been identified as belong- 
ing here. 

Of strata of the remaining periods of the Upper Silu- 
rian, viz : 

Salina, Lower Helderbebo and Oriskant, I know of 
no occurrence in the region examined. 

B. Devonian Age. 

The only member of this age occurring in Alabama so far 
as I know, is the stratum equivalent to the Black Shale of 
the Tennessee Beport, and which is there placed as the rep- 
resentative of the Hamilton Period of the New York Be- 
ports. 

C. Carboniferous Age. 

L SUBCABBONIFEBOUS PeBIOD. 

1. Siliceous Gboup. 

Characters. The characteristic rock, in this part of the 
State, is chert with impressions of shells, and espe- 
cially of crinoidal stems ; ridge making. 

JExampl^e. Cherty ridges between Montevallo and 
Calera, and at Calera, Shelby county ; cherty ridges 
North from Calera, &c. 

Equivalents in Tennessee. SiUcious. 

2. Mountain Limestone Gboup. 

Characters. Limestones and shales. 

Examples. The rocks of this group are best presented 
in North Alabama, but the shaly limestone, with fos- 
sils, six miles West of Columbiana, and also South- 
east of Shelby Iron Works, probably belong here. 

Equivalent in Tennessee. Mountain limestone. 
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(2) (1) 

n« Goal Measxtbes, ob Oabbonifebous Pebiod. 

Characters. SandstoneB, shales and conglomerates, 

with atone coal mterstratified. 
EocampUs. The Coosa, Oahaba, and Warrior coal 

measures. 
Equivalemls in Tennessee and daewhere. Coal meas- 
ures. 

D. MoDDiED Dbiff. 



GENEBAL DESCRIPTION OF THE GEOLOGICAL 

FOEMATIONS OCCUREING IN THE REGION 

EXAMINED. 



In the preceding section, the names of the formations and 
their sequence have been given in tabulated form. It remains 
now to give a general description of these ; after which, in a 
succeeding part of this report, the details of their occurrences 
in the different counties will be found under their respective 
headings. 

Section I. Lower Silubian. 

I. PBDCOBDIAL OB OAMBBIAN PEBIOD. 

The subdivisions of this period are, as above given — 

1. AoADUN Epoch. 

2. Potsdam Epoch. 

As the strata of Acadian age have been examined particu- 
larly, only along Talladega creek, in order to save repetition, 
the reader is referred to the subdivision treating of these 
rocks under Talladega County. There is little doubt that the 
semi-metamorphic slates and conglomerate there described 
lure the equivalents of Prof. Safford's Ocoee slates and con- 
glomerates. Cabinet specimens from Tallad^a creek and 
from the typicitl Ocoee section in Tennessee, appear to be 
identical. 

2. Potsdam. 

Next in ascending order, to the slates and conglomerates of 
the preceding group, comes a series of sandstones which form 
the most conepicuous mountains outside the Metamorphic and 
Acadian areas. The direct super-position of this sandstone 
npon the slates of the Acadian age, I have not seen in Ala- 
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bama, unless on the eastern edge of that belt, flie pfomiDent 
sandstone or qnartzite ridge be, as seems qnite probable, met- 
amorphosed Potsdam sandstone. In the disturbed region of 
the Kahatchee hills, also, half metamorphosed slates are 
seen, some of which may belong to the Acadian epodi, whilst 
others are eyidently altered Knox shales. 

LUholoffical Characters^ DMrSnUian, if c— Fine grained oon- 
glomerates, heayy-bedded sandstones, and sandy shales, make 
np the great mass of the rocks of this formation. I have no- 
ticed also, occasionally, masses of a brownish porons chert, 
which, from its association with the sandstones, seems to be 
of the same age. 

In general, the rocks of this formation are heayy bedded, 
almost massiye, and the higher crests of the Potsdam moon- 
tains are osnally coTcred with huge blocks of sandstone and 
fine grained conglomerate. In the lower parts of these ranges, 
sandy shales are the prevailing rocks. Some of the fine 
grained shales of semi-metamorphic aspect, found npon the 
Potsdam ridges of the Kahatchee hills, may be of this age. 

The most characteristic markings of the rockdof this form- 
ation, are the sandy rods, cansed by the filling in with sand 
of the borrows of a marine worm, Scciithtis linearis. Upon 
the bedding planes of the sandstone, small rounded depres- 
sions, or dots, mark the cross sections of these Scolithus bur- 
rows. As yet I have found no other marks of organic origin 
in strata of this horizon. 

From the nature of the rocks, it will be inferred that this is 
a mountain making formation, and the mountains of this age 
are, so far as our examinations haye gone, the following: 

1. Ladiga mountain, b^inning north of Jik^ksonville, and 
running south and south-west to Oxford, where it ends. 

2. Cold Water mountain, beginning at Oxford, near the term- 
ination of Ladiga mountain, and extending westward nearly 
to Ghoooolocco creek. 3. The Talladega range, beginning 
just south of Choocolocco creek, and extending south-west- 
ward to Alpine, where it terminates in three yery prominent 
peaks, from which a short spur turns off towards the south. 
4. The Kahatchee hiUs, beginning near Childersburg, and 
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fomii^, (1) a ridge following nearly the coarse of the Coosa 
river, and ending with . the mountains about the Sulphur 
Springs; and, (2) a series of east and west ranges extending 
from the edge of the Acadian hills, in the lower part of T. 
20, R. 4, E., and the middle of T. 21, R. 4, E., westward for 
^%ht or nine miles, and then widening out into the Kahatchee 
Mis proper, south of Childersburg. 

Fhese mountaias all rise abruptly from the surrounding 
plains, to heights varying from 375 to 1,225 feet above the 
plains. Characteristic, also, is the abrupt way in which a 
^^vtntain range ends, the sandstones forming it disappearing 
entirely, thus forming isolated chains. 

^I^e strata in the mountain ranges enumerated, all dip at 
tolerably high angles SE. or S., with the exception of one 
s^s^U part of the east and west range of the ELahatchee hills, 
P^I>e mountain, where the dip is north. 

Xjpon the side opposite the direction of the dip, these 

r^^ges are bounded by favUs^ the Potsdam having in most 

cSi^es been brought up to the level of the Knox dolomite, 

^ough in several instances, it seems, to the level of higher 

groups. In the Kahatchee hills, and near the Sulphur Springs, 

^^ere is reason to believe that the displacement has brought 

the Potsdam sandstone to the level of the Black S?icde. The 

^Token edges of the Potsdam rocks seem to be thrust up 

through the overiying formations. 

All these mountains are, as Prof. Saflford has noticed in Ten- 
nessee, great outliers, being found at distances varying from 
three or four, to ten and twelve miles, from the mountains of 
Acadian slates, with a valley or lower tract of Knox dolomite 
intervening. In Calhoun county, several subordinate ridges 
of very moderate height have been noticed between the main 
outlying mountain of Potsdam sandstone and the Acadian 
hills. 

The nature of the rocks of this group, conglomerates, sand- 
stones, and sandy shales ; the fossil markings, principally the 
burrows of marine worms, &c., all point to a sea-shore origin. 
Usefid Materiai8.-^M.a,nj of the rocks described above would 
make good building stone, especially the more sandy and less 
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compact portions : some of the shales mi^t be used as flag- 
stones. Pyrites seems to be widely disseminated in these 
rocks, giving rise by its deopmposition to numerous chalybeate 
springs. 

Agricultural Features. — ^As a matter of course, good farm- 
ing lands could hardly be looked for upon the barren sand- 
stone mountaini? of this age. 

Many additional details may be found under the several 
counties, especially Talladega. 

n. CANADIAN PERIOD. 

In the condensed view of the geological formations, given 
above, I have adopted Prof. Dana's classification of this pe- 
riod into the Calciferous, Quebec, and Chazy epochs; by 
which the equivalent of the Alabama rocks are sufficiently 
well shown. 

In the sequel I shall follow the subdivisions of Prof. Saf- 
ford, and throw together the Calciferous and Quebec groups, 
under the general name of Knox Group, ^o called from Knox- 
ville, Tenn., where the formation is best seen. 

The Knox group, ac9ording to Prof. Saflford, is of threefold 
nature ; below, thick and thin bedded sandstones and hard 
shales, passing upward into shales of various colors, and these 
into limestone or dolomite. 

The group is therefore divided into 

1. Knox Sandstone. 

2. Knox Shale. 

3. Knox Dolomtte. 

These three subdivisions form in Alabama, as well as in Ten- 
nessee, litlujlogicaUy a natural group, for the sandstones and 
shales are separated by no well marked line of distinction : the 
colors of the rocks even, though universally bright and pleasing 
to the eye, are much the same in both divisions. So, also, the 
upper part of the shales holds interpolated beds of limestone, 
by which its transition into the overlying dolomite is made by 
easy gradations, and the line between them correspondingly 
difficult to draw. 

Another circumstance which has its weight may be here 
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mentioned : from personal observation, I know that the sand- 
stones, shales, and dolomite, of the Tennessee Enox group, 
liave their exact equivalents in Alabama, and considering the 
geographical relations of the two States, I have thought it best 
to adopt the same names. 

Occasionally, below, the term Calciferous Sandstone is used, 
as equivalent to Knox Sandstone, and Quebec Shales and 
Quebec Dolomite, as equivalent to Knox Shales and Knox ^ 
Dolomite; but with the explanation given above, there will 
scarcely be any danger of misunderstanding. 

1. Knox Sandstone. 

The rocks of this group succeed next, in ascending order, 
the Potsdam Sandstone, and they are often, no doubt, found 
resting directly upon that rock. I have not, however, often 
seen them in this position ; but much oftener just on the 
south-east side of a fault by which they have been raised to 
the level of a much higher formation. This sandstone is 
more generally associated with the shales of the next higher 
group, and these with the dolomite, so that three groups are 
usually closely associated geographically ^ as well as lithologi- 
oaBy. 

Kinds of Bock^ Distribution, dkc. — A calcareous sandstone ; 
sometimes thick, sometimes thin-bedded, is the characteristic 
Ejiox Sandstona 

It is associated with hard calcareous shales, much like the 
shales of the next higher division. The bedding planes of 
the sandstone commonly show ripple marks, and irregular 
raised markings which are commosiy supposed to be fucoidal 
impressions. The bedding planes are also frequently smooth, 
and shining as if polished. Green grains of a glauconitic 
mineral are usually to be seen upon a fresh fracture of the 
sandstone ; upon weathered surfaces, the brown color of hy- 
drated ferric oxide is often the result of the decomposition of 
this mineral The colors of the Knox Sandstone are pleasing 
to the eye, and are gray, greenish brown, buff, chestnut col- 
ored, Sui. Beds of dolomite, impure and cherty, are found in 
the upper part of this formation ; two such calcareous beds 
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were noticed in the exposure of Enox Sandstone at the Jack- 
son shoals, and also at Helena. 

From the nature of the rock, prevalently a hard sandstone, 
alternating with shales, this formation is a ridge making one^ 
and the ridges are usually rather sharp crested. Where the 
formation is cut by a water-course, the wearing out of the in- 
tervening softer shales, leaves the sandstone layers in a sories 
of ledges exposed above the water level ; good instances of 
this may be seen at the Jackson shoals, at Helena, and on 
Six Mile creek in Bibb county. Such natural dams afford 
fine mill sites, as the water power can be utilized with very 
little expense. 

The Enox sandstone is found next to the Coal Measures of 
the Cahaba fields, from which it is separated by a fault, at 
Montevallo, at Helena, and between those two places. Prob- 
ably, also, it lies south-east of those coal fields further north, 
though I have not yet had the opportunity of observing per- 
sonally any further north than Helena. 

At the latter place the junction of the two formations may 
be seen a short distance above the rail road bridge across 
Buck creek. 

In Talladega county, west of the Potsdam sandstone range, 
a ridge of Knox Sandstone is brought up by a fault against 
Knox Dolomite ; and three miles west of Jacksonville in Cal- 
houn county, a similar ridge has on its western side strata of 
the Cincinnati group. In Bibb county the sandstone is 
brought up to the level of the Chazy, or perhaps Lower Tren- 
ton. It will thus be seen that where Knox sandstone is best 
exposed it is on the south-east side of the line of a fault. 

It would naturally be looked for, overlying directly the 
Potsdam sandstone of the mountains enumerated in a previ- 
ous section ; but it is not always easy to distinguish it : since, 
however, these ridges of Potsdam sandstone have a well de- 
fined belt of Knox Shales on their eastern and south-eastern 
flanks, the Knox Sandstone, probably in most cases, intervenes 
between the two. 

Usefnl Materials. — The sandstones and shales of this divis- 
ion are commonly rich in iron, and under favorable ciroum- 



19 

stances beds of limonite may be formed; bnt the ore 
banks are almost entirely confined to the upper division — the 
Dolomite. 

The sandstones are occasionally used for building, in rough 
work, such as dams, pillars, &c., and the calcareous beds fur- 
nish sometimes the material for lime burning; for which pur- 
"poae^ however, they are ill adapted. 

2. £nox Shales. 

The characteristic rocks of this subdivision of the Knox 
Oroup are calcareous shales of bright and agreeable colors, 
usually gray, buff, greenish, brown, chestnut-colored and red. 
The shales are tolerably soft, and in some portions in weath- 
ering, break up into small angular pieces resembling shoe 
pegs. Strata of dark blue limestone, sometimes banded with 
argillaceous layers, are found, especially in the upper part of 
this division. The weathering of such limestones brings into 
relief the bands or stripes of argillaceous matter, and the 
limestone appears very distinctly banded. Where these im- 
purities are not so regularly disposed in layers, but in patches, 
the prominence given to them by the weathering away of the 
limestone gives them a striking resemblance to half exposed 
fossils. 

lu some places layers of dark colored oolitic limestone have 
been observed, one of the best localities of this peculiar rock 
being at the foot of the mountain at Alpine Station in Talla- 
d^a county. 

In the upper part of the division blue limestone layers be- 
come more frequent^ and the transition into the overlying Do- 
lomite is so gradual that a line between them lithologically is 
hard to draw. 

From the nature of the shales, they are constantly found 
in valleys, an exception being in some of the very impure 
layers of argillaceous limestones, which are sometimes found 
making small ridges. An instance of this kind may be seen 
near Montevallo, where the clayey limestone forms bluffs over- 
hanging the little stream known as Davis* creek. 

The Knox Shales are found with Knox Sandstone, in Bibb 
county, in one or two belts, as described below in the proper 
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place ; also with the sandstones on the sonth-east of the fault 
separating the sandstones from the Goal Measures at Monie- 
Tallo, Helena, &c. ; also overlying the sandstone where the 
latter makes the ridges mentioned above in Talladega and 
Calhoun counties; and lastiy upon the south-eastern flanks of 
the ranges of Potsdam Sandstone already enumerated. Be- 
tween the Ladiga mountain and the hills of Acadian slate in 
Calhoun county, there are numerous small ridges of Potsdam 
sandstone, on the flanks of which the Knox Shales seem never 
to be wanting. 

I have not yet observed any fossiliferous strata in this di- 
vision. 

The soils produced by the Knox Shales are i:(snall7 pro- 
ductive, strengthened by^he calcareous matter contained, but 
rather liable to suffer from drouth. 

With the exception of occasional small beds of limonite, I 
know of no useful mineral obtained from this division. Some 
of the limestone layers, especially in the upper part, are pure 
enough for lime burning. 

3. Knox Dolomite. 

This succeeds the shales in ascending order, and as has 
already been stated the line between the two is hard to draw, 
since the lower parts of the Dolomite contain beds of blue 
limestone similar to those in the upper part of the Shale. 
One of the best localities for studying the rocks of this entire 
group, from the sandstone up, is the vicinity of MontevaUo, 
where they are well exposed. In the western part of the town 
the beds of blue limestone, which are found near the base of 
the Dolomite, are well seen. 

Speaking of this division in Tennessee, Prof. Safford says, 
" it is the most massive formation of calcareous strata in the 
State." The same remark may be made of its occurrence in 
Alabama. A large part of Bibb and Shelby, and by far the 
greater part of the areas of Talladega and Calhoun, are un- 
derlaid by the rocks of this formation. 

Lithohgical Character^ dtc. — The blue limestone layers in 
the lower part of the Dolomite have been mentioned : these 
are interstratified with shales; following these, come thick 
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beds of gray dolomite, crystalline, sometimes sandy, and nsa" 
ally mnoh contaminated with chert. The presence of chert 
ihronghont the dolomite gives rise to the numerous rounded 
zidges which are so characteristic of this division. The do- 
lomite is often so charged with sandy matter as to resemble 
to some extent a sandstone, and as it resists denudation, it is 
frequently found making small hills and ridges : the exposed 
surfaces of such dolomites are generally crossed with furrows, 
giving them a hacked appearance. 

In some of its exposures, the upper part of the Dolomite 
has layers of impure blue limestone which are said to be good 
Uihographic stones; but a more characteristic feature of the 
tipper part is the great amount of chert which it coutains* 
In some parts of Tallad^a and Calhoun counties, where this 
chert abounds, the dolomite is inconspicuous, its presence be- 
ing indicated chiefly by the " lime sinks " or depressions caused 
by subterranean erosion and subsequent caving in of overlying 
strata, the whole country being made up of a series of rounded 
chert ridges, covered with a growth of long-leaf(^pine. 

Prol Safford gives as a characteristic of the chert from this 
horizon, the rhombohedral cavities with which it is frequently 
I»tted: the cavities being the moulds from which crystals of 
dolomite have been weathered or dissolved. 

An equally good characteristic of it is given by Prof. Frank 
S. Bradley, in its concretionary structure. Such are also its 
eharacteristics to some extent in Alabama; but much of the 
diert which I have examined shows neither characteristic. 

It is found sometimes in large rough cavernous masses, im- 
bedded in red day, giving evidence of its origin from cherty 
Hmestone or dolomite. Again, the gray angular flint gravel 
which covers most of the ridges of the division are of chert ; 
frequently, also, it appears less like chert and more like a sand- 
stone. 

The distribution of the rocks of this division in the differ- 
ent counties may best be seen by referring to those headings. 

Topography, dtc — ^Prom the presence of so much chert 
ihroujghout the Dolomite, this is a ridge-making formation, 
and especially in Ihose parts where the chert abounds. Be- 
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tween the cherty ridges are, on the other hand, often smooth 
and fertile yalleys. The road from Tallad^a to Syllacanga, 
over Knox Dolomite, is one of the best in the State, though 
numerous cherty ridges are crossed. 

It is worth noticing that where there is great abundance of 
limonite, and the clay of the soil is impregnated with iron, 
the soil is usually quite productive, and the country gently 
rolUng rather than broken. Where limonite is found in the 
broken chert hills, it is very often largely contaminaied 
with the chert 

As to the thickness of this formation in Alabama, I haye 
no reliable data for a correct estimate ; it must be, however, 
very great. 

Uaefvl Materials. — The dolomite holds layers of black lime- 
stone with reticulating veins of white calcite, which arejworked 
into handsome slabs. The black marble in Talladega county 
is of this nature. Where exposed to metamorphic action, the 
dolomite sometimes affords good statuary marble. I have 
ventured to assign the crystalline marbles of Talladega county 
to this horizon ; fuller details concerning it can be found in 
Tuomey's reports, and below in this report. 

Calcite, the crystallized carbonate of lime, is quite common 
in veins and crystalline masses. The best^occurrence of cal- 
cite in very large masses is near Syllacauga, where it has been 
used for lime burning. Specimens from here showing cleavage, 
faces several inches in diameter are easily had. 

Dolomite, carbonate of lime and m>agnesia, is common in crys- 
tals lining cavities in the rocks of this formation, and the 
same may be said of Qiiartti, which is of frequent occurrence. 

Barite or Heavy Spar, is found in veins at several places 
in Bibb county, e. g. near Maguire's Shoals on Little GahaJi)a, 
near Six Mile creek, &o. In Shelby, east of the railroad (S. 
& N.) opposite Whiting, or Longview ; also in Talladega and 
Calhoun at several points. 

Black Oxide of Manganese, commonly accompanies the ores 
of iron, as near Woodstock furnace, where tolerably pure 
specimens are to be found. Much of the limonite in some 
localities has a considerable percentage of manganese. Near 
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Kelly's oreek in Shelby connty, very pure black manganese 
was foand in a mass of seyercd inches in thickness, in digging 
a well. 

Galeni(€y (Sulphide of Lend.) — A limestone or dolomite of 
Calhoun county, west of Jacksonville, impregnated with gal- 
enite has for many years been known, but as yet no vein of 
the ore has been discovered, and the amount of lead in the 
limestone is not sufficiently large to pay for working. 

Limonite or Broton Hematite ^ is the characteristic mineral 
of the Knox Dolomite. The other two divisions of the Knox 
group, show occasionally sucli accumulations of limonite as 
to justify the name of ore banks ; but it is to this upper 
division that the productive ore banks are qonfined, and it 
seems to be the fact that the largest accumulations of limon- 
ite occur in the belt of the dolomite which lies nearest the 
mountains of semi-metamorphic slates of the Acadian Epoch, 
though ore banks sufficiently large to justify the erection of 
blast furnaces, are found at a distance from the mountains. 

Of the origin of the limonite, I think there can be very lit- 
tle doubt that it has been set free by the decomposition and 
wearing away of ferruginous limestones and dolomites, and 
deposited in beds at or near the places once occupied by the 
limestones. There seems to be little evidence to show that 
the ore has been far removed from its original position, 
though some of it has evidently been so moved. The beds 
of ore, following as they do the outcroppings of certain strata, 
have something more than an accidental connection with such 
strata. This opinion has long been held by some geologists, 
though others hold to opposite views. 

I have occasionally seen limonite which has undoubtedly 
been derived from the oxydation of pyrite ; and one instance 
may be cited in an occurrence near Oxford, Calhoun county, 
where masses of limonite, on being broken open, show a nu- 
cleus of unchanged pyrite ; and again, the pseudomorphs of 
]im<Miite after pyrite, are not very rare. 

As to the quality of the ore, analyses show that a great 
part of it contains too much phosphorus for use in making 
Bessemer steel, whilst for ordinary foundry iron, for commer- 
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. cial bar and rails, it is most admirably adapted. A few very 
extensiye ore banks, however, show that small peroentage of 
phosphorus in the ores, which fits them for making Bessemer 
metal. 

It mnst be remembered that ores have as yet been anal- 
yzed from a few only of the many localities where they oocur, 
and that analyses made hereafter, may show many other 
banks, where tiie ore is comparatively free from phosphorus. 

In this connection, I may remark that the mannfaotore of 
steel is likely soon to be placed upon a new footing, by the 
discovery of a process by which steel may be made from the 
common phosphoric irons, instead of the rare non-phosphorio 
irons which have hitherto been alone considered the only ma- 
terial from which steel could be made. 

A patent for this process has lately been issued. 

Before leaving this division, mention may be made of the 
many bold limestone springs which are found everywhere in 
the region of Knox Dolomite. 

A few of the most notable of these springs will be notioed 
below in the details of the counties. 

The so-called ''lime sinks," are likewise frequent in the 
same area. In a few instances which have come under ob- 
servation, considerable streams have in some parts of their 
courses underground channels ; as Six Mile creek in Bibb 
county above Centreville. 

Chazy Epoch. 

The upper part of Knox Dolomite passes into the ohazy 
limestone, which is, in general, an argillaceous limestone, 
of blue color. It sometimes, in weathering, breaks up into 
irregular knots or lumps, sometimes with more or less regular 
blocks. This last character, however, is usually noticed where 
the limestdne is thin bedded and flaggy. Other portions of 
the chazy limestone are quite pure, and compact, and large, 
smoothly rounded masses of it are not uncommon, with the 
marking of its characteristic fossil, madurea magna^ upon 
weathered surfaces. Where the rock is not very thick bedded 
and somewhat homogenous, the upturned edges of the beds 
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may be seen outcropping in parallel lines over considerable 
areas. The regions about Siluria station and northward, 
afford good examples. Bed cedar is the usual growth upon 
such tracts. 

The chazy limestone has been observed in Bibb and Shelby 
counties, next adjacent to the Knox Dolomite; in Shelby 
county it is seen in five or six alternations with sub-carbonif- 
erous chert, between Montevallo and Calera. The greater 
part of the limestone at the last named place, as well as 
northward towards Longview, Siluria, &c., is chazy ; but it is 
probable that the upper portions of the limestone beds found 
at the places mentioned, may be of Lower Trenton age, (i. e. 
Black river, or Bird's Eye Limestone) ; but as yet the fossils 
have not been collected, which can decide this point. 

Upon many of the rounded weathered masses of limestone 
of this period, little ridges are common, radiating from a 
raised central point, "as if the fingers had been drawn over it 
when soft" 

Outcrops of chazy limestone in Talladega, I have not yet 
seen ; but in Calhoun, one belt has been noticed with the 
Cincinnati beds west of Jacksonville. 

Us(/ul MaJteriol8^ dec. — Most of the limestone for lime burn- 
ing in Bibb and Shelby counties, is obtained from this hori* 
eon, or from the beds of the Lower Trenton just above it, it 
being as yet not possible to determine whether beds of the 
latter group do not make part of the limestone strata in those 
localities where the lime burning is carried on. 

The excellence of the Shelby lime has long been known, 
and the purity of the rock from which it is made, is suffi- 
isiently evident from analyses given below. 

Tbenton Epoch. 

Since beds of this age have been definitely recognized as 
yety only in one locality in Bibb county, it is not deemed 
necessary to repeat here what is said below, and the reader 
IB therefore referred to the section treating of the occurrence 
of Trenton limestone in Bibb county. 
8 
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CmoiKNATi Epooh. 

The buff colored shales with interpolated beds of marble, 
and Iron-limestone, a few miles west of JacksonTille, are the 
only Cincinnati beds observed in the counties examined dur- 
ing the summer, and the remarks upon this oocurrenoe will 
be found under Calhoun county, to which the reader is re- 
ferred. 

Section n. 

UPPEB StLtEIAN, CABBONIFEROUS, MODIFIED DBIST. 
UPPER SILURIAN— NUOABA PERIOD* 

Beds of this period have been observed in Bibb county, a 
few miles north of Centreville, from which point they eictend, 
with occasional interruptions, north-east into Georgia and 
beyond. The fossiliferous or lenticular iron ore bed of the 
Clinton Epochs of the Niagara Period, which is the particular ^ 
stratum under consideration, is that which furnishes the ore 
for several furnaces north-eiist of Bibb county. A fuller dis- 
cussion of this and associated beds must be deferred to a 
future report, which is to treat more especially of the geology 
of the Silurian Valley, which, under the names of Roup's Val- 
ley, Murphree's Valley, and Willis' Valley, traverses the State 
from Bibb county north-eastward into Georgia. 

Carboniferous A<m. 

This age we have subdivided, as above shown, into the 
Sub- Carboniferous Period and the 
Carboni/erovs Period^ or Cool Measures. 

The sub-carboniferous rocks in the region examined, belong 
probably to two groups which are named from the Tennessee 
Report, the 1. Siliceous Group^ and 
2. Mountain Limestone. 

In the States further north, this Lower or Sub-Carbonifer- 
ous Period is susceptible of several well defined divisions. Ll 
Tennessee, these divisions are not so well marked, and it i» 
probable that in our own State, the same will be found to hold. 
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good. Iri Shelby county two very distinct occurrences of 
sub-carboniferous rocks have been observed ; the one, form- 
ing several well defined ridges alternating with chazy lime- 
stone, between Montevallo and Calera; at the last named 
place, and also in ridges running north from Calera, on the 
eastern side of the S. & N. B. B. 

The principal rock of these ridges is a chert, filled with the 
impressions of shells, crinoidal stems, &c., and cellular or po- 
rous in consequence of the removal of the calcareous matter 
of the shells. 

Some of the specimens have been submitted to Prof. A. H. 
Worthen, of Illinois, and have been pronounced by him as of 
the Keokuss age of the Lower Carboniferous of the Illinois 
Beports, which is partly, at least, equivalent to Prof. Safford's 
Siliceous Group. 

The other occurrence of sub-carboniferous rocks in Shelby, 
is between Siluria and Columbiana ; but still better defined 
some miles south-east of the Shelby Iron Works, where sev- 
eral beds of an ai^Uaceous blue limestone, weathering into 
shale and highly fossiliferous, are found. From fossils of this 
locality submitted to him. Prof. Worthen considers them as 
probably of the age of the Chester Limestone of Illinois Be- 
ports, which is, I presume, the equivalent in part of Safford^s 
Mountain Limestone. The mountain limestone, however, has 
its best development in North Alabama, still it is interesting 
to know that beds of this and the preceding age of the sub- 
carboniferous, are found so far south in Shelby county, where 
their existence has heretofore, I believe, not been suspected. 

Uatfvl Materials. — Upon the flanks of most of tife ridges of 
chert of this period, are found banks of limonite, sometimes 
of considerable extent. As a general thing, however, the 
limonite encloses chert, often pulverulent and resembling 
chalk, which interferes seriously with its fitness as an ore of 
iron. No analyses of this ore have been made as yet for the 
etirvey, and I do not know whether it contains other deleteri- 
ous admixtures or not. 

Some of the cellular masses of chert are quite hard and 
£mty, and would doubtless make excellent buhr stones. 
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Coal Measubes. 

As a preparatory step to the fall and complete survey of 
oar coal fields, it seemed to me very desirable that a short 
accoaut of the development of the fields up to the present 
time ; the methods of mining ; modes of diipment ; of the 
different mines worked ; their product, capacity, &c., should 
ga before. Accordingly, I requested Mr. T. H. Aldrich of the 
Montevallo coal mines, to collect for me notes upon the coal 
fields, with a view to the publication in this report of such a 
preliminary sketch as that outlined above. 

To this request Mr. Aldrich has kindly responded, and he 
has thrown together his notes in the following form. I doubt 
not that the information conveyed in these notes, will be yeiy 
acceptable to all of our readers : 



L HISTORICAL ACCOUNT OF COAL MININa OPER- 
ATIONS IN ALABAMA SINCE 1853. 

Cahaba. Fields. 

The first systematic attempt at the mining and shipping of 
coal, was made in the Cahaba coal field near its south- 
western extremity, above Pratt's Ferry and on the right bank 
of the Cahaba river. The company was formed by a number 
of the citizens of Montgomery in 1853 ; the coal was mined 
by drifts and loaded upon barges, with the expectation that 
the navigation of the river would be practicable. A few 
barges were loaded and started down the Cahaba ; all of them, 
with the exception of one, were wrecked upon the rocks and 
shoals of the lower falls at Centreville. The barge that 
escaped was floated down the river to Cahaba, and thence up 
the Alabama river to Montgomery. 

After this attempt the enterprise was abandoned, the diffi- 
culties in the way of navigation of the river being at the time 
deemed insurmountable. 

The citizens of Bibb and Shelby counties, for many years 
^^previous to this attempt, had been in the habit of obtaining 
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coal for blackBmithing purposes from the Cahaba fields. In 
1852, Mr. D. H. Carter, then residing near Montevallo, mined 
several car loads of coal from what is now known as the Lem- 
ley seam, hauled it to the terminus of the Alabama and Ten- 
nessee Biyers Rail Road, (now S., R. & D. R. R.) and shipped 
it to Montgomery, where it was sold for $6.00 per ton. The 
coal was used principally for blacksmithing purposes. 

These attempts at mining of coal, and the prospect of the 
. early completion of the Alabama & Tennessee Rivers Rail 
Boad to Montevallo, directed attention to the eastern part of 
the fields. In 1855, a charter was obtained by a number of 
the citizens of the State, and a company organized under the 
title of **The Alabama Coal Mining Company.'' In this con- 
nection, I take pleasure in calling attention to a report upon 
the coal lands of this company, made by Prof. Tuomey in 
October, 1855. ( See Appendix " A.") It will be seen that 
this report was intended to be incorporated in Prof. Tuomey's 
Second Biennial Report to the Legislature, but on account of 
his death, and the scattering of his notes and papers, it was 
never published, and no apology is necessary for its repro- 
duction here. It is interesting to notice the accuracy of Prof. 
Tuomey's observations, notwithstandiug the difficulties in the 
way of geological explorations at that early day, as well as 
his philosophical speculations upon the probable future of the 
coal trade in Alabama. The very same hopes and expecta- 
tions are indulged in to-day, perhaps with a better prospect 
of their early realization. 

In conformity with Prof. Tuomey's recommendations, a 
dope was sunk and a fine engine erected upon what is now 
known as the *' Shaft Vein," which is one of the highly in- 
dined series. This opening was in the south-east quarter of 
the north-east quarter of S. 1, T. 24, R. 11, E., of the Lower 
Survey. The depth of the slope is 175 feet. At 150 feet 
depth headings were turned off, east and west along the vein, 
and mining operations regularly begun. The branch railroad, 
still used for the purpose of transporting coal, was energet- 
ically pushed through to completion by the Company, and 
fihipments of coal were made to Selma, and thence to other 
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parts of the State. Operations by this Company were con- 
tinued till the latter part of 1859, or the first of 1860 ; the 
largest amount shipped by them in this time being 33 tons 
per day during one month. 

Owing to several fatal accidents, the difficulties of keeping 
a sufficient force employed at the mines were very great, and 
the creation of a market for theii' products being a slow pro- 
cess, and expensive, the project was abandoned. 

As far back as 1836 coal was obtained from what isnow , 
known as the Fancher Pit. At this opening, as well as at the 
Wood's Pit, both openings being upon the Montevallo yein, 
the Alabama Company had obtained small amounts of coaL 

The war beginning, renewed attention was directed to these 
fields, and in 1863 the MontevaUo Coed Mining Company was 
organized, and a purchase made of the lands, plant, and rail 
road of the Company. Energetic work was now begun upon 
the Montevallo vein; new pits were opened, and dbal ex- 
tracted at the Fancher Pit, the Wood's Pit, and at many other 
openings along the outcrop of this vein. The largest ship- 
ment made was eighty tons per day, although the capacity of 
the mines was far greater than this. 

At the close of the war a lease was made of these works by 
Mr. E. G. Walker, now of Montevallo, who carried them on 
till their purchase by the Central Mining ajid Manufacturing 
Company J the remaining lands of the Montevallo Coal Mining 
Company passing into the hands of other parties. 

The Central Mining and Manufacturing Company continued 
operations above the water level, principally at what is now 
called the Irish Pit, until the latter part of 1867, when a slope 
Mas sunk at this point six hundred feet deep, a double oylin-* 
der engine of 40 horse power was placed in position, a narrow 
guage road built to the main branch, where a fine shoot was 
erected. The slope was sunk in the coal, which dips one foot 
in nine, north 2 deg. east ; the system of mining being that 
known as long tvaU advancing. The engine was placed ninety 
feet vertically below the surface of the ground, the smoke be- 
ing carried up by a shaft to the surface, and the water raised 
by a steam pump. 
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This mine was next worked by the purchasers under a 
morigs^e, Messrs. Josiah Morris and others. The property 
tten was redeemed, and leased in 1870 or 1871, to the Cahaba 
Coal Company, who worked it for about twelve months. It 
^ea passed into the hands of the late Albert Williams and 
others. These parties began operations under the firm name 
of Messrs. Holt, Vamer & Co., in 1872, Mr. S. D. Holt being 
^e active manager. This firm continued the work here until 
^6 final abandonment of the mine, in the spring of 1874, 
fluning during the last twelve months between 12,000 and 
^3,000 tons of coal. 

Xhe late William P. Brown of Montevallo was the owner of 

^ considerable tract of land adjoining the lands of the Old 

•^^ama Mining Company, embracing part of the vertical 

^B^ais as well as the Montevallo vein. Pits were sunk by him 

*^ iBeveral points along the outcrop of the Montevallo vein, 

**^^ worked in a small way from 1856 to 1863, when a sale 

J^^ made of this property to a Company organized as the 

"^^^^Me arid Sdma Coed Mining Company. 

rihis Company worked the Montevallo vein only, at a point 

^^«r the Irish Pit, their headings even connecting with those 

^^ the old pit; and also at a point in S. 19, T. 22, R. 3, W., 

. ^^ar the center of the section, now known as the Brown open- 

^^^. This opening is in a ravine, at about the lowest point 

c;^^ the eastern edge of the field, and within 600 feet of the 

l^^^nrian rocks. The vein at this point dips N. 4 deg. E., and 

^^'% an inclination of about 1 in 10. 

.^^^ The Company built a branch road from the main branch to 
^^is opening, erected shoots, Ac. 

Operations were carried on here by the Company till the. 
^^lose of the war, only a small amount of coal being mined, 
^^n 1666 the mine was leased to Mr. William P. Brown, the 
former owner of the property, who worked it about two years; 
^t was then leased to the Cahaba Coal Company, who also 
"worked it about three years, driving the main gangway a dis- 
tance of 1,000 feet. The mine was then leased by Mr. D. A. 
Smith, who sold out in February, 1873, to T. H. Aldrich. 
Ur. Smith mined about 4,500 tons of coal during the time of 
his lease. 
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The working was contmued by Mr. T. H. Aldridi, upon ihe 
water level, and in ihe summer of 1875 the drift had been 
carried to the boundary of the property, a distance of 2^00 
feet from the mouth. The amount of coal mined in ld73 was 
about 7,000 tons, and in 1874 about 12,000 tons. In May^ 
1875, a slope was started at a distance of 1,300 feet from the 
mouth of the mine, and continued down on the dip towarde 
the basin, a depth of 300 feet, and a new '* lift" was started. 
The output of the mine for 1875 is about 16,000 tons. 

At the head of the slope a chamber was cut oat of the 
''solid," a 40 horse power engine and boilers put in, connect- 
ing with the surface by a shaft through the oyerlying con- 
glomerate 108 feet in thickness. 

A fact worthy of notice is the manner of filling the boiler 
with water. A tank on the surface fed by an unfailing spring 
of pure water, is connected by a siphon made of 1^ inch gas 
pipe passing through the shaft, directly with the boiler below. 
The weight of the column of water is sufficient to fiU the 
boiler against the usual steam pressure, and the warm air as- 
cending in the shaft heats the water so that a heater is on- 
necessary. 

To complete the historical account of the operations in this 
region, it may be stated that a small amount of coal has been 
mined by T. S. Alviss & Co., from the Lemley vein, and used 
in the puddling furnace at;Brierfield,and coke made from the 
same coal mixed with charcoal was used, with poor results, in 
the blast furnace. 



The necessities of the Confederate Government in 1863 
gave an impetus to the exploration of the Cahaba coal fields^ 
as a large foundry for making cannon and heavy ordnance 
was located in Selma, and a good quality of coke was needed 
for melting the pig iron. Many openings were made along 
the veins in the immediate vicinity of the Cahaba river. The 
principal openings, beginning at the lowest, or most souther- 
ly, are here given. Thompson's Lower Mine, on Pine Island 
Branch, in S. 10, T. 24, B. 10, E., on the Gholson seam : coke 
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was made here in the open air and hauled over the hills to 
the rail road for shipment to Selma. At the close of the war 
a large amount of coal was left at the mouth of the pit, and 
the inhabitants in the vicinity have supplied themselves with 
fuel from this pile up to the present day. The excellent 
qualiiy of this coal is shown by the fact that it burned freely 
in grates after years of exposure to the atmosphere. 

The next opening is in the north-west part of S. 1, T. 24, 
S. 10, K, upon the Thompson seam, known as the Thompson 
Upper Mine. 

Next above is the Hemdon Mine, about 1^ miles north- 
east of the Thompson Mine, and upon the same seam. Open- 
ings at this point were also made upon a seam underlying the 
Thompson seam. 

A large quantity of coke was made in the adjoining parts 
of sections 12 and 13, T. 22, B. 5,iW., at the Coke Seam 
opening and the Gholson opening, upon the coal seams bear- 
ing those names, near Daly creek. 

Mr. G^rge H. Gardner opened what is called the Big 
Seam, upon fractional S. 28, on Little Ugly creek, on the west 
side of the river ; but the coal proved too soft to be of much 
value. 

Further north, several (nine or ten) openings were made 
npon the GHiolson Seam and one underlying it. 

The coal from these places was found to make an excellent 
quality of coke. It was used with great success in casting 
cannon at Selma. Most of these openings are in S. 29, T. 21, 
B.4,W. 

Next towards the north, in the vicinity of Helena, we ar- 
rive at another point where active operations were conducted 
during the war. The South & North Alabama Bail Boad was 
built with a temporary track from Calera to this place, and a 
branch road one and three quarters of a mile in length, was 
run out into the central part of the field to afford the facilities 
for handling and transporting the coal. 

A very large force was employed in building the tram 
road% shoots, £c., and an enormous number of openings was 
made simultaneously upon four or five different seams. This 
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was done principally in the years 1862 and 1863, ihe Bed 
Mountain Iron and Coal Company being the chief operators. 
Two slopes were sunk upon the Helena seam ; a long tram 
road was built, reaching down nearly to Beaver Dam creek, 
the greater part of the coal being taken from the Helena and 
Beaver Dam seams. 

During these two years and up to the close of the war, it is 
estimated that over H0,000 tons of coal were mined in this 
vicinity. A large amount remained at the mines, and was 
shipped after active mining operations were discontinaed, and 
five thousand tons in one pile were burned at one time at the 
company's shoots. 

A slope was also sunk, about one hundred feet deep, upon 
the Little Pittsburgh seam, by Messrs. Baney and Holmes. 

Messrs. Moyle and others, also sunk a slope upon what is 
known as the Moyle seam. A fine engine and proper ma- 
chinery were erected, and active operations were kept up until 
1865, when the plant was destroyed by Wilson's raiders, and 
nothing has since been done at this mine, which is known as 
the Southern Mine. 

Messrs. Woodson & Gould opened in 1863 the Cahaba 
seam by a slope near the river in section 9, upon the north 
dip of this seam. A more detailed description of this open- 
ing will be given below under the heading of the Cahaba Coal 
Company. 

Calwba Coal Company. 

In 1866, Messrs. Woodson and Gould sold out their mine 
to a company organized under the name of the Cahaba Coal 
Company, composed chiefly of northern and western men. 
At the time of their purchase the slope had been sunk three 
hundred feet, a small engine had been erected, and the water 
was hoisted by means of a water car. ' This company contin- 
ued the slope and mined extensively until the following year, 
1867, when the mine was flooded by the great freshet of that 
year. 

Notwithstanding this disaster, the company pumped out 
the water and began anew. In 1868 the temporary track of 



36 

the 8. A N. R. R. being in bad condition, this company leased 
it and put it in a complete state of repair. It will be remem- 
bered that they were at the same time the lessees of the 
Brown Mine, belonging to the Mobile & Selma Coal Mining 
Company, and that they also controlled, through Col. R. M. 
Moore, tiieir Superintendent, the Irish Pit ; thus having sole 
control of the entire trade. In the latter part of 1869 or in 
1870, the company discontinued the business. 

It is estimated that up to the year 1870, the Cahaba Mine 
had produced over 40,000 tons of coal. 

In the spring of 1872, the mine was again flooded, and so 
remained until the suiflmer of 1874; it was then leased by 
Mr. 8. D. Holt, who, in the short space of three months, 
pumped out the water and began work. He has sunk the 
slope one hundred and sixty feet further towards the centre 
of the basin, and started two new lifts. The present pro- 
duction of the mine is about sixty tons per day. 

The mouth of the slope being lower than the air course 
openings, the water first found entrance to the mine there, 
carrying down in the rush the blacksmith shop and an im- 
mense amount of debris from the immediate vicinity. The 
rush of water was so rapid that air in the lower courses was 
strongly compressed, and burst out from the other openings 
with a loud explosion. It was supposed by many, incorrectly 
as events have shown, ^that this explosion had ruined the 
mine by letting in the waters of the river, as the headings on 
the west side of the slope extend under the bed of the river. 

Olasgov? Ooal Company. 

In 1866 or 1867, William Gould and others, having sold 
out their mine to the Cahaba Coal Company, opened a new 
one upon what is now known as the Gould seam, at a point 
about 1| miles north-west of their former one. This seam 
was found to yield an excellent coking coal. The mine was 
first worked by drifts above the water level ; but afterwards 
a slope was sunk, and the hoisting was done by means of a 
whim. The seam is quite irregular, averaging about four feet 
in thickness ; the dip being about 20 degrees towards the 
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sonth-easi The coal is soft and easily minecL After some 
years time, work was discontinued here, partly on account of 
the small demand for coal and coke, partly on account of the 
difficulties in getting to the rail road ; a long and expensive 
tramway haying to be kept in repair. The mine has been for 
some time, and is now, worked by Mr. D. 0. Bozeman. 
The coal has an excellent reputation for blacksmithing pur- 
poses. 

Alabama Mining and Manufadiuring Company. 

This company was organized in 1''74, and made a lease of 
the coal lands of the Bed Mountain Iit>n and Coal Company. 
The Wadsworth or Eureka Mine, on this property was opened 
in 1867 by F. L. Wadsworth and others ; the slope was sank 
one hundred and eighty feet and gangways driven. These 
parties discontinued operations in 186^, for want of transpor- 
tation. From 1868 to 1872 the Bed Mountain Iron and Coal 
Company worked the mine, producing only a small amount 
of coal each year. 

In 1872 the mine was leased to Messrs. Leavett and others, 
who erected an engine, pump, and other necessary appli- 
ances. These parties worked one season, and were succeeded 
in 1874, as above stated, by the Alabama Mining and Manu- 
facturing Company. 

This company has sunk the slope one hundred and ten 
feet further, and turned off a second lift, and are now mining 
about thirty tons per day, the capacity of the mine being 
about eighty tons per day. Preparations are being made to 
mine extensively with convict labor. The seam is a little 
irregular and the coal somewhat soft; but from analyses and 
tests made at the Eureka Iron Works, it is ascertained to be 
a very fine coking coal, and it is the intention, when these 
furnaces go in blast, to use the coke made from this coal as 
fuel. The machinery, shoots, and buildings at these works 
are arranged for a very extensive business, and are well wor- 
thy of examination. The plant here is in many respects, 
superior to any in the State. 
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Davis and Carta's Mine. 

This mine was opened in 1871 by drifts. In 1873 the pro- 
prietors opened a slope a few yards distant from the rail 
road. The angle of dip here is about 25 degrees, and the 
slope is sunk 290 feet. This mine is on the south dip of the 
Oahaba seam, the Cahaba mine being, as was stated above, 
on the north dip, and about one-fourth of a mile distant 
southward. The ooal is similar to that of the Cahaba mine, 
being regarded as a very fine coal for household purposes, 
and meeting with a ready sale. The thickness of the seam 
averages about three feet, and it has an excellent roof. The 
water and ooal are hoisted by an engine of about twenty 
horse power, and the capacity of the mine about 8,000 tons 
per year. 

Messrs. Byram and Bowers. 

This firm has been working at two points upon the Helena 
seam since 1872, about one mile south-west of Helena ; the 
old drift having been opened during the war, by the Bed 
Mountain Iron and Coal Company. They also work a slope 
which connects with this drift, the coal being hoisted by 
means of a whim. Very little is done at this mine, except 
daring the winter season ; the coal is hauled by wagons to 
Helena. 

The seam averages at this point three feet nine inches in 
thickness, and is a superior household and furnace coal, 
▼ery free from sulphur. The capacity of these openings is 
about twenty tons per day. 

During the year (1875), Mr. D. C. Bozeman has commenced 
sinking a slope on the Little Pittsburgh seam, near an old 
drift which was also opened during the war by the Bed Moun- 
tain Iron and Ooal Company. The seam at this point is 
about two and a half feet thick, very hard, and an excellent 
lump coal. 

An opening was made in 1874 upon the Shortridge seam, 
in section 20, a drift being driven in at the water level, about 
200 yards. The coal was used to supply the Helena Boiling 
Mill, (Central Iron Works,) where it gave great satisfaction. 
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The vein is abont three and a half feet thick at this point ; 
the ooal is hard, and makes an excellent coke. 

COOSA FIELDS. 

These fields being at a distance from any rail road, and the 
Ooosa river not being navigable, have been very little ex- 
plored. Som^ coal was mined years ago from the beds of the 
streams crossing this field, and carried during hi(^ water, by 
means of boats, to Montgomery. Some mention is made of 
this field in Prof. Tuomey's Beports, to which the reader la 
referred. 

In 1863-64 Capt. Schultz of the Confederate army made a 
large quantity of coke from the seams in this field, getting it 
to market by floating it down the river in flats to the rail road 
bridge across the Coosa, whence it was carried by rail to 
Montgomery and Selma. This coke was said to be the finest 
ever made in the iState, and to equal the very best Frngliah 
cokes. 

There are three seams known, the thicknesses of which are 
three feet, four feet, and three and a half feet. 

The proximity of these fields to the vast deposits of iron 
ore along the Selma, Bome & Dalton B. B., as well as to those 
lying between the rail road and the river, along Choccolocco 
creek, and also to the beds at the very edge of the fields them- 
selves, makes it highly important that an early and thorough 
survey of them should be made. 

The probabilities are that the supply of fuel for working 
up these iron deposits east of the field will be derived from 
these beds. A rail road twenty miles long would open them 
to the world. 

WARRIOR FIELDS. 

The immense extent of this great basin, estimated to con* 
tain at least 5,000 square miles of coal rocks, the comparative 
wildness of the country, and the fact that systematic explora- 
tions have been confined to the southern and eastern edges 
of the field, make it impossible to note anything more than 
those developments which have been made along the rail 
roads which skirt the eastern and southern edges of this area. 
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Proceeding north from Birmingham, a distance of nine 
miles, we enter the Warrior Coal Basin. At this point the 
Newcastle Coal and Iron Company's mines are situated. 

Newcastle Coal and Iran Company. 

This Company was organized in 1873. A slope was sank 
npon the Milner or Newcastle Seam, 600 feet in depth. This 
slope has a double track, and also a man-way and pump-way. 
The coal is hoisted by means of an engine of 20 horse power; 
the water by a steam pump. The dip of the seam is about 5 
deg. to north-west, flattening as we continue down the slope. 
There are two lifts ; the average thickness of the seam is five 
feet eight inches. The coal is in three benches ; the lower 
bench is twenty-eight inches thick, followed above by six 
inches of slate, then by a stratum of coal averaging six inches 
in thickness, then another layer of slate from two to six inches 
thick, and then another fine bench of coal twenty-eight inches 
in thickness. The roof of the mine is exceedingly good. At 
present the mine is worked by hired labor, although convict 
labor has hitherto been employed with success. The method 
of extracting the coal, is to bear in between the two benches, 
throwing the slate to the rear, then allowing the upper bench 
to fall across the whole face of the room, and lifting the lower 
bench by means of wedges. This mine has the largest ca- 
pacity of any in the State, and could easily turn out 300 tons 
per day ; 60 tons per day being extracted at this time. A test 
slope was also sunk upon this seam, a few hundred yards 
sonth of the main opening, to a depth of 280 feet, the seam 
proving precisely the same there as at the main opening. 

The outcrop of the seam is on the western side of the rail 
roadi and about twenty feet above the track 

The Company owns about three miles of outcrop along this 
seam. The difficulty of keeping the coal free from shale has, 
to some extent, impaired its value. 

Washing the coal would free it from this shale, and from 
any pyrites that might be found in it, and the cheapness with 
' which the coal can be mined would render the erection of ma- 
chinery for this purpose practicable. 



A very fair quality of ooke has been made from this ooal, 
without washing. On the opposite side of the rail road, a 
few hundred yards south of the Newcastle mine, the Company 
has opened the Black Creek seam. This is reached from the 
rail road by a tram-way 1,200 feet in length; the immediate 
approach to the seam is through a tunnel driven through ihe 
top rock of the seam, 100 feet in length. Gangways are turned 
north-east and south-west along the seam ; the coal is worked -A 

in rooms twenty-five feet in width, upon what is known as the ^ 

pillar and staU system ; the average thickness of the seam is ^ 
two feet ten inches clean coal, and the "lift" averagee 350 €2 
feet, gained by this tunnel ; the dip is the same as that of the ^ 

Newcastle seam. The seam is underlaid by soft fire olay, « " 
which enables it to be under cut and wedged down without ^ 
the use of powder. The roof is fire clay, and is noted for rm 
the immense quantity of beautiful fern impressions contained -E 

in it. 

This coal having a large percentage of fixed carbon, is an -■ 

excellent blacksmithing coal ; for gas making it is prononnoed J 

equal to Pittsburgh coal ; tests made with it at the Nashville ^ 

gas works show a yield of 4.95 cubic feet of gas per pound — ^ 

lump coal being used. ltd evaporating power is stated to be ^ 

8.10 pounds of water to the pound of coal. The Company 
is utilizing the slack by making it into coke, which brings ' 

twelve cents per bushel at the mines. The mine is worked -' 

by convict labor, which has proved satisfactory. The output ^ 

at present is 70 tons per day. 

Jefferson Cool Company. 

This Company started in the spring of 1874, on what is ^ 

known as the Jefferson seam. The mine is located in S. 36, « 

T. 14, B. 3, W., about ^ of a mile south of the rail road ^ 

bridge across the Warrior river. It is owned and worked by 
Messrs. Myer, Morris & Co. An extensive side track has j 

been put in, fine shoot erected, and an engine and pumps of 
the best kind provided. 

The mouth of the mine is about seventy-five feet below the 
track; an inclined plane has been built to the mouth, and a 
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lope oontinaed through the sandstone rock to the seam. The 
oal lies nearly horizontally, rising slightly to the east, it be- 
Qg in the basin, and this is the only mine worked in the ba- 
in proper, the other being upon the outcrop. 

The seam is nearly three feet thick. Operations were sus- 
lended here in September, 1875^ with a view of sinking a 
haft near the rail road in order to work to better advantage, 
8 during freshets back-water from the Warrior river reached 
be mouth of the slope. While in operation, the company 
lined about 5,000 tons of coal. 

The Black Creek seam is supposed to be about sixty feet 
^ow this — the Warrior seam underlying the Black Creek. 

The Company owns 300 acres of land in the basin. 

Mines at Warrior Station. 

After crossing the Warrior river, we find ourselves on the 
lorthem edge of the basin. 

Mr. James T. Pierce, upon the completion of the S. & N. 
da. B. B. in 1872, commenced operations upon the Warrior 
6fam, at a point' one mile north of the Warrior station. The 
earn here dips slightly to the south, and drifts are run in all 
long the outcrop. The output has been from thirty to fifty 
ons per day up to the past summer (1875), when a side track, 
lalf a mile in length was put in by the rail road company, 
jid eight or ten new openings made. The coal is used by 
he rail road company in their engines and is an excellent 
toam coal. The present production is over one hundred 
ons per day, (on December 14th, one hundred and fifty tons 
were mined and shipped). The seam varies from two to two 
uid a half feet in thickness, and has a good roof; the coal is 
»ther soft, but excellent for blacksmithing purposes. 

Near the station, and on the western side of the rail road, 
;wo other mines are located upon the same seam. Both were 
ipened in 1873 — the one by Mr. O'Brien, the other by 
SCesers. Moss and Hogan. These parties worked the mines, 
producing from twenty to thirty tons per day each, until the 
spring of 1875, when their mines were purchased by the Ala- 
bama Mining and Manufacturing Company. Extensive im- 
4 



42 

proTements haye been made, by this company, a long tram 
way built, an excellent shoot erected, &o. The present pro- 
duction is seventy tons per day. 

Before leaving this part of the field, it may be of interest 
to notice that a short distance above where the rail road 
bridge crosses the river, coal was mined from the bed of the 
river as long ago as 1836, and carried by barges down to Mo- 
bile. Mention of these early operations will be found in the 
Beports of Prof. Tuomey. 



It remains now to speak of the mines along the A. & O. B. B. «-^ 
Very little has been done here, and no accmrate information ^0 
has been obtained. There are, however, mines at dements' ** 
Station, Ca]dwell*s Station, and one other point in this vioin- — 
ity. The coal is obtained by means of drifts, and is hauled ^ 
by wagons to the rail road, where the openings are not imme- — 

diately upon the road. The seam at Clements' is said to be ^ 

two feet thick, and is a fair article for domestic use. He ^ 

amount produced will probably not exceed 2,000 tons per an- — 

num. The coal at Clements' Station is obtained from see- ^ 

tions 1 and 2, township 22, range 8 west, and hauled about a ^ 

mile to the rail road. 

In the vicinity of Tuscaloosa, coal has been mined and * 

used by the inhabitants for more than forty years. For an ^ 

account of the earlier operations here, the reader is referred ^ 

to the Beports of Prof. Tuomey. 

There are no mines here at present, that do more than ^ 

supply the local demand. 

Upon lands belonging to the Insane Hospital, a shaft over 
sixty feet deep has recently been sunk by Messrs. Eeene and 
Finley of Tuscaloosa. 

In 1873 a company was organized under the name of the 
Tuscaloosa Mining and Transportation Company. 

A large number of Welsh miners came out from Pennsyl- 
vania. Considerable prospecting was done in the vicinity of 
Hurricane creek, a tributary of the Warrior ; but the com- 
pany has never gone into active operation. 

Below we give an extract from a report upon these lands. 
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made by Prof. N. T. Lupton and the present State Geologist, 
Dr. Smith. Some of the most instruotiye of these local out- 
crops are given in the sections following : 

Section 1 is on north-east comer section 9, township 20, 
range 7, west. 

Section 2 is on south-west comer section 18, township 20, 
range 7, west. 

The two sections are given side by side : 



n. 



Shale and Sandstone — 
Goal 13 inches 



Shale 3 




Coal 9 




Shale 2 




Coal 7i 




Shale 2| 




Coal 16 


« 


nreday part*g..22 


« 


Coal 19 


« 


Pireolay. 





7 feet 8 in. 



17 


in. 


2 


« 


10 


« 


12' 


« 


36 


<« 


28 


(• 



9 ft. 8^ in. 



In section I, ( 7 feet 8 inches,) there are 5 feet 3^ inches of 
dear coal. The coal from this outcrop is well known to Tus- 
caloosa to be good, as it has been carried to market there. 
The lowest stratum, 19 inches, furnishes the best coal, which 
is very firm, though so much exposed. 

In section II, there are 9 feet 8^ inches, with 6 feet 4^ 
inches of clear coal. This exposure was made by the min- 
ers, and has been worked for coal. 

The dose correspondence in the succession and thickness 
of the diffiBrent strata, leaves very little doubt that we have 
here two sections of the same coal seam. 

In the case of the other coals whose outcrops we exam- 
ined, it was impossible to obtain the data suffident to enable 
OB to give, with absolute certainty, a section which would 
zeinreeent the succession of the different beds in a vertical di- 
rection ; with one exception, which is given in sections m, 
and lY below ; thus, on section 27, township 20, range 7, 
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west, on a small branch, tributary to Hurricane creek, we ob- 
tained the following : 

m. 

Sandstone roof 



Coal 20 in. 

Shale 1 in. 

Coal 7^ in. 

Shale 1 in. 

Coal 9 m. 

Fireclay 



3 feet 2^ inches. 



Three feet 2J inches, with 3 feet ^ inch clear coal. This 
coal is also known to be of excellent quality, as it has often 
been sent to the market in Tuscaloosa. 

On the same branch, some distance further down stream, 
and about fifty feet vertically below, is another seam, of which 
the following is a section of the outcrop : 

IV. 
Sandstone roof. 



Coal 19^ in. 

Shale 1 in. 

Coal 13 in. 

Fireclay 



2 feet 9i in. 



Two feet 9J inches with 2 feet 8^ inches clear coal, the 
quaUty of which is likewise excellent. 

Here we have undoubtedly two distinct seams of coal, sep- 
arated by about 50 feet of intervening strata — each seam 
with a good sand-stone roof. 

As the character of a seam of coal over limited areas, is in 
general, remarkably constant, sections I and 11, in our opin- 
ion, represent another distinct seam, though the means for 
the absolute determination of this point was not at hand. 

Another outcrop V, (section 19, township 20, range 7, west,) 
showed 28 inches of clear coal, without shale, and in section 1, 
township 21, range 8, west, is another exposure, VI, of about 
36 inches clear coal. Coal has been mined from both these 
outcrops, and sent to Tuscaloosa, and its good qualities have 
been sufficiently well tested. 

From the enclosures of the coal, and its quality at the two 
expoauroBf we consider them to be sections of the same seam, 
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the position of which is probably between the seam repre- 
sented by sections I and IE, below it, and that represented 
by m above." 

H. Geological Features of the Fields and Character op 

THE Coals. 

CAHABA FIELDS. 

A most accurate and thorough survey of the southern part 
of these fields was made some years ago by Mr. Joseph 
Squire, of Helena, Ala. A map embodying the results of 
this survey, was drawn by Mr. Squire, and it is the basis of 
all the maps of this region now extant. We hope to publish 
this map at an early day. 

The extent of the country examined, its roughness, ( it be- 
ing covered by an unbroken forest,) the almost complete ab- 
sence of any accurate information concerning the field, made 
the survey extremely difBiculf. It is, indeed, a monument of 
patient and accurate work, and Mr. Squire deserves the 
greatest credit for the manner in which he has carried it out. 
As we cannot reproduce the map here, at this time, we will 
indicate the positions of the different series of coal seams, 
with sufficient accuracy to enable the reader to lay them 
down for himself. 

Upper or MontevaBo Graiip. 

The seams of this group are found on the southern and 
south-eastern edge of the Cahaba field ; they dip at a high 
angle, (nearly vertically,) towards the south; but there is also 
a small basin, known as the Montevallo badn, formed by sev- 
eral of the lowermost seams of this group. 

The highly inclined series begins in tiie south-west i of 
S. 19» T. 22, B. 3, west, runs in a southwesterly direction for 
about three miles to the SE. i of S. 2, T. 24, B. 11, E., thence 
due west for 3 miles to S. 5, then turning a littie towards the 
south-west again, they disappear near Alligator creek. A 
small patch, of a still higher series, is found in sections 6 and 
6 of T. 24, B. 12, east; but these seams are too close to the 
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great fault which oats off [the coal measures, to be of much 
value. 

Loioer or Cahaba River Group. 

The seams of this group, from the lower end of the field up 
to Helena, follow in general the course of the Cahaba riyer, 
i. e., north-easterly, being mostly found on the south-eastern 
side of that stream. 

A survey of this part of the fields, was made by Mr. Rich- 
ard P. Bothwell, one of the editors of the Engineering and 
Mining Journal, published in New York. The results of this 
survey were presented in a paper read before a meeting of 
the American Institute of Mining Engineers, held at Easton, 
Penn., in October, 1873, and subsequently published in their 
transactions. 

This is the best account of the Alabama coal fields which 
has yet been made public ; we have, therefore, requested and 
obtained from the author, permission to reproduce it here. 
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ALABAMA COAL AND IRON, 

BY RICHARD P. ROTHWELL, M. |S. 

A reference to the geological map of Alabama shows the 
coal measures of that State to form three distinct fields. The 
Coosa, or most easterly, contains about 100 square mfles ; the 
Cahaba, or middle field, which is also the most southern true 
coal in the United States, contains about 230 square miles 
and the Warrior field, which contains in the State of Alabama 
some 5,000 square miles, is the southern extremity of the 
great carboniferous deposit, which extends through Pennsyl^r 
vania, West Virginia, Kentucky, Tennessee, and Georgia. 

But very little has yet been done towards developing these 
coal fields, partly owing to the absence of all commercial man- 
ufacturing enterprise in the South under slavery, and partly 
owing to the want of capital and the disturbed condition of 
the South f-inco the war. 



Ihuring the past three or four years I have devoted a large 
part of my time to the eiLamination of the coal and iron ores 
of this range, and particularly to the coal in the Warrior and 
Oahaba fields, and the iron ores which are found in such 
abundance in their vicinity. My surveys and examinations 
have been directed especiidiy to tiie Cahaba field, which, from 
its geographical position as the most southern coal in the 
State, and the most accessible by water communication, count- 
ing the Alabama river as the only available stream at present, 
and on account of its presenting the greatest variety, and, I 
believe, the best quality of coal easily accessible, will un- 
doubtedly be the center of a large industry, and must, in the 
near future, become one of the principal coal producing dis- 
tricts in America. « « « ♦ ♦ 
* * * No developments of any value have been 
made in tiie Coosa field, beyond proving the fact of the ex- 
istence of several workable beds of coal, which were exploited 
some years ago for the supply of the blacksmiths in the vi- 
cinity. 

The Coosa river could be made navigable only by a large 
expenditure of money, building locks and dams, and the coal 
basin is not crossed by any rail road. The Selma, Bome & 
Dalton Bail Boad passes near the southern edge of this field, 
and the South and North Alabama road follows up the lime- 
stone valley, which lies between this and the Cahaba field. 

At the base of the coal measures in Alabama, as in other 
portions of this country, we find a series of hard, coarse- 
grained, heavy-bedded sandstones. They do not, however, 
resemble the conglomerate we find at the base of our anthra- 
cite coal measures, nor are they even as coarse as the sand- 
stones which lie below the West Virginia coals, on the Sewell 
monntaEiin and the New river, but they have the same effect 
upon the topography of the country ; for being much harder 
than the rocks immediately contcdning the coal beds, they 
iorm a well defined ridge, running in an almost straight north- 
east and south-west line, as the western limit of the Cahaba 
field. 

The dip of these rocks does not usually exceed twelve de- 
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grees, and is irequently less than ten. Orossmg the field in 
the direction of the dip, (t. €., south-east,) and limifag onr 
remarks to the southern portion of the field, where the meas- 
ures are regular and the width of the field greatest (about 
twelve miles), we note that the inclination of the measures 
increases from six to ten degrees on the western limit, to 
twelve or fifteen degrees on the Oahaba river, in the vioinity 
of the Lily Shoals, and from that to the eastern limit of the 
field the dip increases much more rapidly, though still with 
tolerable regularity, till along the eastern edge of the field 
the rocks are dipping from 45 to 75 degrees, or even vertical 
in a few places, the dip being constently in a south-eastariy 
direction. The Oahaba coal field is limited on ite soutiiem 
and eastern sides by a fault which cute off the coal measures, 
and brings to the surface, on a level with the highest coal 
beds of the field, Silurian rocks* which belong fully 7,000 or 
8,000 feet below them. The vertical displacement of this 
enormous throw or fault must, therefore, be but Utile less than 
10,000 feet, or nearly two miles. I know of no other snob 
fault in any other part of the worid. 

The Silurian rocks, which have also a steep southeast dip, 
are for the most part limestones, metamorphosed by the ac- 
tion of the agento which caused this great rupture of the 
earth's crust, and cherts, which evidently have replaced lime- 
stones, and are, in many places, pseudomorphs of calc spar, 
and contain occasionally characteristic silurian fossils. * * 
In hardness, these rocks do not vary greatly from the softer 
sandstones, and coarse and loose pebbly conglomerates which 
here constitute the higher coal measures, and we do not, 
therefore, find any very marked ridge along the southern an<} 
eastern sides of the field as we do on the west, and as we would 
find, were this field really a true trough-shaped basin, instead of 
being a monoclinal basin as it is. This very remarkable fea*i 
ture exerto a noteble influence in the economic value of the 
field. In the first place, we have here a much greater thick-* 

* The Silurian rocks thns brought up to tho level of the coal measures belong 
to the subdivision known as the Knox Sandstone, probably the equivalent of 
the GalciforouB Sandstone of northern States. EL A. 8. 
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11688 of measnres than exists anywhere along the eastern 

[western? E. A. S.] side, and probably in any part of the 

great Warrior field, which is a tme trough-shaped basin, with 

a very moderate inclination of the measures. The greater 

inclination of the Cahaba beds causes them to outcrop within 

a limited area, and as we have here a greater total thickness 

of measures, so we have a greater number of coal beds, and, 

oonsequently, a greater variety of coals than, I believe, exists 

in any part of the Warrior or Coosa fields. 

It is true, however, that there is more coal which can be 
^woiked above water levd in the Warrior field than in the Ca- 
liaba, though, since in either case the hills rarely rise more 
-Chan 160 to 200 feet above the level of the creeks, no very 
large amount of coal wiU be obtained level free. From the 
topographical features of the country, a rail road crossing the 
southern portion of the Cahaba field would be graded at a 
considerable elevation above the streams, the coal would have 
to be raised either in shafts or on planes to the level of the 
Tail roads; there would, therefore, be the less inducement for 
opening mines on the lowest water level, except, of course, 
drainage levels. The small inclination of the beds would 
make it necessary to open all the lower beds by means of ver- 
tical shafts, which would be located with reference to shipping 
facilities on the railways. The surface of the field is very 
broken, valleys being cut in every direction. It is an exceed- 
ingly difficult country in which to select the most desirable 
ronte for a road ; not that there are any insurmountable, or 
even very great, obstacles to the construction of a road with 
moderate grades and good alignment across the southern 
portion of the field, but, since the road should be built with 
the special object of developing the coal mining interests, it 
should run in that portion of the field where the largest beds 
and the best quality of coal is accessible at moderate depths, 
and where the regularity of the measures gives promise of 
freedom from those faults and disturbances which are so se- 
rious a drawback and source of expense in coal mining opera- 
tions. These are considerations which appear to have been 
overlooked in the location of all the Alabama rail roads. 
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The surface of these coal fields is nearly eyerjrwhere cov- 
ered by a virgin forest of yellow pine, oak, ohestnat, and oiher 
valuable timber. The soil is light, and not suitable for agri- 
cultural purposes, except in the river and creek bottoms, which 
are of very limited area. » » » ♦ ♦ ♦ 

NUMBEB AND THICKNESS OF THE COAL BEDS. 

The coal measures of the Alabama fields consist of a series 
of sandstones, conglomerates and shales, among which we 
find some ten or twelve veins of workable thickness, t. €., from 
two feet, (average thickness of clean coal,) upwards, besides 
a number of smaller beds, several of which are from fifteen 
to eighteen inches in thickness. These ten or twelve worka- 
ble beds are distributed in two series or groups, as we find in 
all our coal fields, notably in West Virginia, Ohio, and Penn- 
sylvania. The lower group contains seven or eight workable 
beds, varying in average thickness from three feet to seven 
feet of clean coal, and making an aggregate thickness of work- 
able coal in the beds thus far proved of from thirty to thirty- 
five feet, while the upper or Montevallo series, which occu- 
pies but a very small area along the eastern side of the field, 
contains some three or four workable beds, giving an aggre- 
gate thickness of about twelve feet, making the total thick- 
ness of coal in the field, in beds of workable size, at from 
forty to fifty feet. 

The enormous thickness of measures which exists between 
the lower beds of the lower series and beds in the Montevallo 
or upper group, renders the lower coals so deep as to be for- 
ever inaccessible where we have the upper beds — hence, the 
maximum avnUaUe thickness of coal as yet proved in any por- 
tion of the field will not exceed thirty to thirty-five feet; 
while, if we take the area of the Cahaba field at 230 square 
miles, the average thickness of workable coal over the entire 
field would probably scarcely attain fiifteen feet; for in a great 
part of the field along the western side, where the measures 
are nearly horizontal (5 deg. — 10 deg.) there are but two 
workable beds. This estimate, so much lower than we have 
been accustomed to see stated in reports and newspaper arid- 
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oleSy is probably not very different from the thickness which 
the same method of estimating would give for any of our 
other bitaminoas coal fields. 

Without describing in detail the peculiarities of the differ- 
ent veins, which would be out of place in a general paper of 
this kind, though of very great importance in determining on 
the establishment of mines, I may say that the veins of the 
Oahaba coal field are generally free from shale partings, that 
is, they form generally a single bench of coal, and in that 
respect will be found better adapted for clean mining than 
most of the beds of the Warrior field, where some of the 
larger veins have a number of shale bands running through 
ihem. The tiiickness of the largest bed, as yet proved in the 
Cahaba field, is a|;>out nine feet, but where examined, two feet 
of these nine formed a shale band, leaving the coal in two 
divisions of about five feet six inches, and one foot six inches; 
where, unfortunately, the thick bench comes on the top, the 
probability, therefore, is, that the lower bench will be aban- 
doned. 

Another vein, worked to some extent during the war, is rep- 
resented to have a thickness of seven feet of clean coal. The 
good quality of the coal from this place is quite evident, for 
there still remain at the pit-head several hundred tons of it in 
laige lamps, which have resisted very successfully the action 
of the atmosphere for some eight years now, having been all 
that time exposed to the sun and rain of a warm climate ; 
and it is still so serviceable a fuel that many of the larmers 
■end for miles to ^et it for their winter supply.* 

Hie acoompanymg sections, one across the southern or 
widest portion of the field, the other across the basin on the 
line of the South & North Alabama Bail Boad, will give the 
general features of this field, and show the remarkable fault 
which limits the coal field on the south and east 

* The Iwo 9BKBDB here mentioned, are the Big Seam, and the Gliolson Seam, 
lliompMm'B Ifim&t Mine ou the latter, being the one specially referred to. 

E. A. a 
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The South & North Alabama Bail Boad section shows^ 
also, one of those peculiar contortions in the rocks which we 
frequently find in the coal fields ; it is very well defined at this 
point, and has the effect of greatly interfering with mining 
operations, for such plications are the results of a crushing of 
the measures which makes the coal faulty and not unfre-* 
qnently sulphury, even at some distance from the anticlinal 
and synclinal axes. 

In general we may remark that whereyer the disturbance 
of the measures is so great as to leave the beds standing at a 
high angle, say 60 to 80 degrees, or vertical, we almost inva^ 
riably find the veins are subject to great irregularity, both in 
the ttiickness and hardness of the coal ; they are, in shorty 
^faulty," and this is as true in the anthracite as in the bitu- 
minous fields. The rolls which we find in the narrow, com- 
pressed part of the field where the South & North Alabama 
Bail Boad crosses, disappear, or at least, so diminish in im* 
portanoe in the southern portion of the field that they cannot 
be designated as anticlinals, for they do not divide the field 
into separate basins. On the "Four Mile Creek" section to 
whicli I refer, these rolls barely change the degree of the dip 
over a very limited distance from, say twenty degrees tp hor- 
izontal, or nearly so. Undoubtedly they will exert an influ- 
ence on mining operations, even though they are not of such 
magnitude as to divide the field into different troughs or syn- 
clinal basins ; their position in the field, especially in ihat 
portion of it where the most desirable coals are accessible, 
has received much attention in examination, but to name 
these points without reference to an elaborate map would be 
of little interest 

The following are the workable beds proved on or near the 

line of the South & North Alabama Bail Boad. I place them 

in their order of superposition, commencing with the highest, 

Oxe thickness being the average of clean coal where exam- 
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Thickness. .8 ft 6 in. 
..8 ft 3 in. 
..4 ft in. 
..3ft6in. 



*No. 9: Thicknessi .4 ft in. No. 4. 
" 8. " ..8 ft. 6 in. " 3. 

« 7. " ./2ft.0in. " 2. 

" 6. " ..2 ft in. " L 

" 5. " ..2 ft. 6 in. — 7- 

Aggregate thickness. , *28 ft 8 in. 

It is true that at this point the measores aie eom pgeo aed, 
and these veins may become thicker as we get some distanoe 
away from the line of the greatest distorbanoei in isat, in the 
Bou^em portion of the field, we find the beds maoh laiger, 
there being bat little disturbance there. The developments 
thus far made are not sufficient to enable us to identify the 
beds in different parts of the field, but I give an approximate 
section of the measures in the " Four Mils Creek^** as fol- 
lows : 



t4 veins Montevallo Group» ag'te 12 ft in» 

Vm vein aft. 6 in. 

Vn " 7 ft in. 

VI " 4 ft* in. 



y vein,8ft6in. 
IV " 8 ft 6 m. 
m '' Sftein. 
n " 4 ft in. 
1 '' 4ft0in. 



Total. 



.SOftOin. 



There are probably other Workable beds not yet known. 
We can assume the thickness of coal in the southern portion 
of the field at 35 to 40 feet in the lower group, and about 
twelve in the upper group. 

The great fault, which limits this coal field on the east, has 
left none of the upper groups of coals, and, probably, not 

*For the sake of reference I give below the names of the Seams ooRospcmd* 
ing with the number given by Mr. BothwelL T. H. A. 



No. 9. Helena Seam. 

8. Conglomerate, or Beaver Dam 

sioam. 
7. Little Pittsboi^gh Beatn. 
6. Moyle Seam. 



No. 5. MoGinnis'orBlaokShaUSm. 
4. Buck Seam. 
3. GahabaSeam. 
2. Cahaba Seam. 
h Gould Seam. 



t The names of several of the veinS) corresponding to the above nmnben, 
are given for convenience. T. H. A. 

vn vein is at Thompson's Lower liine on the Gholson vein. 
VI vein is Gholson vein at Daly's Greek. 
V vein is the Coke vein. 
rv vein is the Big vein. 
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eTen tiie two highest veins of the lower gronpi on the line of 
the South & North Alabama Bail Boad. 

While oar data are not sufficient to identify the several 
beds in the different parts of the field, yet the dimensions of 
the veins I have above given are from openings made mostly 
during the war, when the needs of the Confederate Govem' 
ment caused it to make extensive surveys and examinations 
of the field, (the notes of these were unfortunately destroyed 
during the latter part of the war,) and to open mines in a 
number of places. 

The fact is, therefore, fully proven that Alabama possesses 
an abundaut supply of coal in easily accessible beds of good 
workable thickness. I have made careful examinations of the 
quality of the coal of all the workable beds where it was pos- 
sible to obtain satisfactory samples for analysis. I was un* 
able in most cases to procure very large amounts of the coals, 
aa would have been desirable ; for the only manner ia which 
to obtain samples whose analyses will give the average qual- 
ity of the bed, is by taking a large number of freshly mined 
average specimens from the different divisions of the vein, 
and by crushing and mixing them previous to taking the sam- 
ples for analysis. In some cases it was impossible to do this, 
so that, though care was taken to get what appeared average 
pieces, it is possible the run of the bed would not equal the 
analysis I have given. As a means of comparison with coals 
from other fields, the results will probably be satisfactory, for 
in most cases samples for analysis are taken in the same 
manner as were these, and the published results consequently 
indicate almost invariably a quality of coal superior to the 
average production of the mines. It is also essential that 
the coal be freshly mined, for experiments have been made 
that show that the deterioration which coal undergoes by 
even a very limited exposure to the atmosphere is quite con- 
siderable. F9r example : 

According to Dr. Biohteb the toeather tt^aste of a coal de* 
pends upon its ability to absorb oxygen, converting the hydro* 
carbons into water and carbonic acid. 

Gbundman found that coal exposed for nine months to the 
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atmosphere lost fifty per cent, of its value as a faeL He 
states that the decomposition takes place in the middle of a 
heap the same as on the surface, and it reached its maximum 
about the third or fourth week ; and one-half the oxygen was 
absorbed during the first fourteen days. Ho also found that 
a coal poor in oxygen absorbs it most rapidly, and that the 
presence of moisture is an important condition. Coal which 
made, when freshly mined, a good compact coke, after eleven 
days exposure, either would not coke at all, or it made an in- 
ferior coke. For gas purposes the coal is also greatly injured 
by the loss of its volatile hydro-carbons. 

Varrentrapp, of Bnmswick, found in his experiments that 
oxidation of the coal takes place even at common tempera- 
ture, where moisture is present. Goal exposed to a tempera- 
ture of 284 degrees, Fah., for three months lost all its hydro- 
carbons, a fact which shows that the conversion of bitumin- 
ous coaj into anthracite was not necessarily accompanied by 
a high temperature. He foimd, also, that the weather waste 
in some cases amounted to thirty-three per cent., and in one 
instance the gas-yielding quality decreased forty-five per cent., 
and the heating power forty-seven per cent., while the same 
coal, under cover, lost in the same time, but twenty-four per 
cent, for gas purposes, and twelve per cent, for fuel. 

The harder varieties of bituminous coal, such for example 
as the cannel and sphnt coals of West Virginia, Ohio, and 
Indiana, do not appear to lose much by exposure to the at- 
mosphere, except it be in heaps of slack where the conditions 
are favorable to the generation of a high temperature. An- 
thracite appears to be still less affected by exposure, for the 
fine coal which has lain for the last twenty years in our culm 
banks, exposed to the rain, and under conditions the most 
favorable for decomposition, being mixed with shales contain- 
ing a large amount of iron pyrites which in decomposing gen- 
erate a very high temperature in the whole mass, is yet found 
to burn well, almost as well as that freshly mined, while the 
large lump coal has been used in our blast furnaces after an 
exposure of twelve years, and no perceptible difference in its 
quality could be noticed. It is nevertheless quite certain that 
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most yarieides of bitominoos coal deteriorate very rapidly, 
and to an extent bat little appreciated. 
• These important resnlts dionld be borne in mind, not only 
in providing for the storage of ooal, bat also in selecting sam- 
ples for analysis. 

The following table gives the composition from some seven 
or eight different beds. (The nnmbers of the samples and 
the beds from which they are taken are given on the same 
page. T. H. A.) These analyses, made with mach care, will 
be foand of valae and interest, and though only a part of 
those I have made, they may be taken as representing fairly 
the quality of the Oahaba coals : 
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The aboye table shows that the Oahaba coals are of re« 
markably fine quality, being chiefly distingaished for their 
dryness, small amount of ash, and large amount of fixed car* 
bon. We note particularly (as a subject worthy of further 
attention, and on which I desire to have the experience of 
other members) the regular increase, with but little exception, 
of the amount of moisture in the ooal as we go from the lower 
to the higher veins ; it would appear that, possibly, with a 
sufficient number of anidyses of freshly mined coal, we might 
be able to determine the relative height in the series of the 
several veins of any given field, by this test alone. I believe 
it has been asserted that the quantity of oxygen in the coals 
of a given basin varies directly with the geological height of 
the vein. Unfortunately I was not enabled to apply this test, 
but it is a matter of great interest, if by careful analyses, we 
can determine the relative ages of coal beds of the same field, 
and possibly even of different fields. 

Some of the above coals make an excellent coke suitable 
for blast furnace use, and as some of them are dry burning 
coals that do not coke, they would probably work raw in the 
furnace. Judging from the analyses alone, wo would be inclined 
to consider all of the Oahaba as drier burning coals than those 
of Indiana or Ohio, while in reality the opposite is the case. 
The block coab of Ohio and Indiana, so largely used in the 
furnaces of the Mahoning Valley, do not coke in burning, 
while the Oahaba coab do, though the former contain about 
three per cent, more of volatile combustible matter, and nearly 
six per cent, less fixed carbon than the latter. 

It is noticeable that these Indiana and Ohio coals, ranked 
among the best furnace fuels we have in this country, contain 
on an average two and a half to three per cent, more moisture 
than the Alabama coals; in fact, the anidyses would indicate 
that the Oahaba coal is a better fuel, and altogether an ex- 
ceptionally pure ooaL It has been fully proved as a steam 
generator, and the coke from severid of the veins was used 
Tory successfully in the smelting of iron for the cannon foun- 
dry of the Oonfedevate States, at Selma, during the war. 

It may be found that it will be desirable in the case of a few 
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of the good ookuDg seams to crash and wash the ooal before 
cokmg, and this will be more necessary in the Warrior field 
than in the Cahaba, the veins proved in the former containing 
more soft shale partings which, in the mining, will break up 
and can not be separated from the coaL 

The coals of the Warrior field appear also to be softer and 
more friable in general than those mined on the Cahaba. 

The property which makes one coal cake or melt in bnm- 
ing, and another bam without change of form, is not to be 
determined by their composition alone, for we find coals al- 
most identical in chemical composition, as are these Cahaba 
coals, and yet one cokes well, making a hard, compact, silveiy 
coke, and another burns without change of form. It appears 
to me that probably in non-coking coals the carbon is in thin 
layers which are separated by exceedingly thin leaves of a 
carbon which has lost its volatile constituents. We not un- 
frequently find in the "partings" between successive layers of 
both bituminous and anthracite coal layers of charcoal — min- 
eral charcoal, if we may so call it. And again, we know that 
on heating a piece of the hardest anthracite with the most 
perfect conchoidal fracture, we can readily distinguish under 
the microscope the original bedding planes of the coal, and 
can usually even divide the piece into leaves. 

Now, where these leaves are separated by thin layers of 
what we may call oxidized coal — that is, coal which, from ex- 
posure, or other cause when being deposited, has lost a por- 
tion of its volatile constituents, bringing it to the condition of 
this mineral charcoal, it is probable the coal would not melt 
or cake in burning even where the amount of coal in the part- 
ings is so small that it would not change noticeably the com- 
position of the entire vein, while where the bed was deposited 
in a continuous manner or without these partings of non- 
coking carbon, we would have a non-coking coaL 

The Cahaba coals contain a small amount of sulphur, prin- 
cipally in the form of sulphuret of iron. 

I have determined separately the amount contained as sul- 
phate of lime, alumina, &c., since in thatycondition it is not 
supposed to exercise the injurious influence in the blast far- 



naoe whioh it does when ooonrring as snlphoret of iron. The 
qnantify of snlphtir contained in these ooals Taries consider- 
ably, but the best veins are sufficiently free from it to be suit- 
able for use raw in the blast furnace where the nature of the 
coal in other respects will allow of this, and in all cases they 
are so free of sulphur as to produce coke of great purity. 

The cost of mining in the Oahaba yd Warrior fields will 
vary for the different veins, according to their thickness, the 
amount of shales, interbedded in the coal, the nature of the 
roof of the vein, the location of the veins, and other condi- 
tions of a practical nature, which will require careful consid- 
eration for each particular case. For a large output the cost 
should not exceed $1.75 per ton in the rail road wagons, in- 
cluding in this, interest and wear and tear of improvements, 
but not royalties, for where the land can be bought at from 
$3.00 to 110.00 per acre, it is not necessary to count royalty 
or sinking fund for the property, the increase in the value of 
the surface much more than covering the first cost of the 
land. ♦ » » » ♦ 

The concluding part of this paper, relating more especially 
to the iron deposits, we have omitted. T. H. A. 

Through the courtesy of Mr. Walter Crafts, of the Shelby 
Iron Oompany, we are enabled to give additional details de- 
rived from Mr. Bothwell's report to that company, and we 
incorporate with the same information obtained from other 
sources. 

Chvld Seam. — ^The coal occurs in a single bench ; thick- 
ness three feet six inches. It is soft, friable, and crumbles 
in handling, dull black in color, cokes well, is easily mined, 
but the roof is soft, and the seam irregular, often accompa- 
nied by considerable " mining." 

Mr. Bothwell's analysis is as follows : 

Specific gravity 1.80 

Moisture 1.34 

Volatile combustible matter 28.96 

Fixed carbon 60.58 

Ash 9.12 

Total 100.00 
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Snlphnr as sulphate. . 0.09 } o.82.totalS. 

Snlphor as snlpnnret of iron 0.73 3 

Sulphur in coke 0.21 

Gahaba Seam. — ^The average thickness of this seam is three 
feet; a fine coal, without shale partings. Ookes well, and is 
a good steam coal. — See tables for analysis. The Wadsworth 
Seam is stated by ]^r. Bothwell to be identical with the 
Gahaba. I give below an analysis of the coal from the Wads- 
worth Seam, by Mr. A. W. Einzie, of the Eureka Iron 
Works. 

The Buck Scam is said to contain eleven to twelve per cent, 
of ash, but is a very good coal for domestic use. 

The Sh&rtridge Seam is omitted by Mr. Bothwell from his 
section. It is three feet six inches in thickness, without any 
shale partings, is an excellent coking coal, and will answer 
admirably for gas making. This seam lies below the Wads- 
worth seam. 

Moyle Seam. — A careful section of this seam shows the 
following : 

Top — Fire<lay. 

Coal Oft 3 in. 

Fire-clay. ..,0 ft 5 in. 

CJoal Oft Sin. 

Fire-clay ....3ft. in. 
Analysis given in tables above. 

Conglomerate or Beaver Dam Seam. We have previously 
stated that this seam was extensively worked during the war. 
The seam is from three feet, to three feet six inches in thick- 
ness, but is quite irregular. It occurs in a single bench with 
a shale top; the quaUty of the coal is excellent Analysis 
has been given in tables above. 

Another analysis of this coal by Mr. Otto Wuth, of Pitts- 
burgh, Pa., shows the following composition : 

Water 0.30 

Bitumen 31.36 

Fixed carbon 66.46 

Ash 2.81 

Sulphur 0.08 

Total 100.00 
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Hdana Seam. — ^This seam has a good hard roof with shale 
bottom. It is the first seam belonging to the upper series 
above the conglomerate. The coke made from this coal is 
only average in quality. The extreme puriiy of this coal 
chemically, together with its structure, warrant the assertion 
that it would probably work raw in the furnace. The analy- 
sis is found in Mr. Bothwell's tables. 

We have no more definite information of any particular in- 
terest, concerning the coals mined in the lower part of the 
Oahaba river group, than what has already been previously 
given, in our historical account, and in tiie reprint of Mr. 
Bothwell's paper. 

Warrior Field. 

There seems to be but little doubt that this field is com- 
posed of several basins; for want of proper explorations, 
however, their limits are almost entirely unknown. 

The enormous thickness of the coal bearing rocks in the 
Oahaba field, being estimated at over 5,000 feet, has no par- 
allel in the Warrior coal field 

We have very few analyses to give of the coals from this 
basm, except of those from the Newcastle and Black Greek 
Seams, and from seams in the vicinity of Tuscaloosa. For 
several of these analyses made for the survey by Prof. N. T. 
liupton, the reader is referred to the Report of Progress for 
1874 

An anidysis of the coal from the Newcastle or Milner Seam, 
by Dr. Otto Wuth, of Pittsburgh, Pa., shows the following" 
composition : 

Specific gravity 1.38 

Water 50 

Volatile matter 28.24 

Fixed carbon 59.69 

Ash 10.92 

Sulphur 64 

See further, the remarks on this seam, made above in our 
historical account 

Of the Black creek coal, we present also an analysis made 
by Dr. William Gesner. 
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Black Creek Oacd. 

Specific grsTity 1.36 

Water 12 

Bitumen (yolatile) 26.11 

Fixed carbon 71.64 

Ash 2.08 

Sulphur 10 

Per cent, of coke 73.67 

** Its ph jdoal characteristics classify it as a firm bitmninoas 
block coal, with cubical cleavage, dull vitreous lustre, and 
very resistive to moisture." 

The vidue of chemical analyses of coals is only oompara- 
tive, their physical structure being of equal importance. Wd 
quote here some remarks by Mr. J. W. Foster, a well-known 
authority, illustrative of this point 

"It would appear that a furnace coal, to have sufficient 
reducing power, and at the same time all the softness and 
combustibility of wood, should have from 68 to 62 per cent 
of fixed carbon, little moisture, and few impurities. There 
should be such a physical structure as to prevent the bitu- 
men from running together in the process of combustion, and 
cementing the mass. With these coals a greater quantity of 
iron, in proportion to fixed carbon, is produced, than with an- 
thracite ; the quantity of iron better, and the wear on the 
furnace much less destructive. The peculiar propeities of 
iron-making coals, are dependent, not so much on the chemi- 
cal qualities, as the physical structure, by which they are able 
to keep their form in burning." 

"Analysis shows the materials of which a coid is composed, 
but not how they are put together. The heating power and 
intensity depend to a great extent on the mechanical struc^ 
ture." 

The following approximate section of the strata in the vicin* 
ity of the Newcastie Iron and Coal Company's mines, was 
received from Mr. Thomas Sharp, the superintendent : 

Tliere are said to be two or throe seams above the New- 
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cafiUe ; but the thiokneBses and distanoftfl apart of these we 
cannot give. 

Newcastle seam 6 ft. 8 in. 

Sandstone 15 ft. in. 

Coal 0ft.22in. 

Fire-clay 3 ft. Oin. 

Sandstone 20 ft in. 

Coal 2 ft. 6 in. 

Sandstone 25 ft. in. 

Black band iron ore 1 ft 4 in. 

Sandstone 20 ft m. 

Goal , 4 ft. 9 m. 

Sandstone 25 ft. in. 

Conglomerate not passed. 

'The seam of black band iron ore, shown in the above sec- 
ti<m, is said to be of superior quality, and arrangements have 
been made by the Eoreka Iron Company, for its use in their 
fomace. 

m. Pboduotion — ^Markets Aim Methods of Shipment — 

AND PUTUBE PbOSPEOTS OF THE TrADB. 

No aooorate record has ever been kept of the amount of 
coal mined in this State. From various sources, we have col- 
lated the following information upon this point : 

Up to the beginning of 1874, we estimate the total produc- 
tion of the State at 450,000 tons. 

For 1874, the production was as follows : 

a & N. R R trwsported 33,139 tons. 

a,R&D.RR « 14,750 " 

Transported over A. & C. R R, and all other pro- 
duction (estimated) 2,000 *' 

Total for 1874 49,889 " 

The production for 1875 we, of course, can not yet give ; 
but there have already been transported over the various rail 
roads, up to December 1, about 65,000 tons. The total pro- 
duction of 1875 will probably show an increase over that of 
1874, of at least 50 per cent 
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The coal is transported by the rail roads to the markets, 
which are the principal cities of Alabama, Gteorgia, and Mis- 
sissippi, and on the L. & N. R. R. as far north as Nashville, 
Tennessee. 

The L. & N. and Great Southern E. R Company is the 
largest consumer, using almost exclusiyely upon the southem 
half of the road, coal from the Warrior fields. 

It is estimated that this company takes over 20,000 tons 
per annum of Alabama coal. 

None of the furnaces as yet use coke in the smelting of 
iron ; but the Eureka Company are making arrangements for 
its use as a fuel. 

The rapid increase in the production and sale of coal of 
this year oyer last, shows that the future prospects of the 
trade are exceedingly favorable. 

Since Cumberland coal is only $425 per ton at Locust 
Point, we can not expect to compete in foreign markets, un- 
less we get our coal to tide-water cheaper. We can do this 
by shipping by rail to Montgomery and Selma, and thence to 
Mobile via the Alabama river. Mobile harbor has sufficient 
depth of water for coal-carrying vessels, smd it has a great 
advantage over Fensacola, from the fact that return cai^oes 
can be had to that port (Mobile). 

This relieves the coal of the burden of paying freight both 
ways. 

The writer apologizes for the fragmentary nature of this 
report; his purpose being only to collate and put in tangible 
form, notes upon the subject received from many kind friends, 
as well as those derived from printed articles. 

A general acknowledgment is here made for the generous 
responses made to the writer's requests for information. 

T. H. Aldbioh. 

The following records of borings by a diamond drill, made 
in the Warrior Coal Fields in Jefferson county, are of such 
general interest that we reprint them here : 
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[. DBiLLma AT Gamp Branoh, ten hilrs west of Birmino- 

HAM, JeFPEBSON CoUNTY, At.atiamA- 

ft. in. 

1. Surface 8o3 and drift 4 

2. Yellow sandstone 3 

3. Clay or soapstone 6 4 

4. Arenaceous clay 5 0-18 ft. 4 in. 

6, Coal. 10 

7. Clay 6-19 ft Sin. 

a Coal 4 

9. Clay, light 4 

10. Gray sandstone, hard, micaceous. . . 2 6 

11. Coarse gray sandstone, fossils 53 4 

12. Clay 1 

13. Ghray sandstone 6*0 

14. Arenaceous clay 4 

16. Clay 4 

16. Arenaceous clay 6 

17. Hard gray sandstone 2 

18. Clay 3 

19. Arenaceous clay, fossils, plants, etc. . 5 3 

20. Blue sandstone, hard, micaceous 4 7 

21. Variegated sandstone 6 1 

22. Arenaceous clay 4 

23. Clay, with seams of coal through it . . 3 

24. Soft blue clay, mud-vein 2 

26. Gray sandstone, micaceous 14 1 

26. Arenaceous clay 59 5 

27. Gray sandstone, hard, micaceous — 3 5 

28. Clay or soapstone '. 7 

29. Gray sandstone, hard, micaceous ... 16 

30. Blue slate, pyrites, combined 100 7 

8L Bippled sandstone, micaceous, tender 9 

82. Gray conglomerate 7 

83. Gray sandstone, micaceous. 6 7 

34. Dark gray standstone, hard, micace- 
ous 4 a^7ft.lOin. 
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36. Coal, hard, bright, free from sul- 
phur, as shown by core 6 

36. Fire-Clay 3 

37. Dark gray sandstone, fossils 5 4 

38. Fine sandstone, micaceous 33 

89. Arenaceous clay, filled with fossil 

plants 4 

40. Clay and mud. 5 

41. Blue clay, fossils 11 

42. Light day, fossils, ferns, etc 24 

43. Hard gray sandstone 8 

44. Coarse hard sandstone 2 0-449 ft 2 in. 

45. Coal, (struck gas-vein, well flowing 

strong, gas on fire) 2 

46. Dark gray rippled sandstone, tender, 

micaceous 24 

47. Slate-clay sandstone, tender, mica- 

ceous 20 

48. Arenaceous clay, dark, good roof. . 4 

49. Clay, good roof 3 0-602 ft. 2in. 

50. Coal, hard, glossy black 4 

61. Fire-Clay 2 

62. Clay, fossil plants 4 

63. Coarse gray sandstone, micaceous, 

bitumen 9 

64. Dark slate, coal plants 3 

56. Sandstone, soft, fossils 1 

66. Coarse gray sandstone, micaceous. . 3 

67. Soft conglomerate 2 

68. Soft gray sandstone, bitumen, coal- 

seams through it 4 

632 2 

II. Drilling at Wabbiob fob Coal, South & North Ala- 
bama Bail Boad, Jeffebson Countt, Ala. 

FT. IN. 

1. Surface soil and drift 20 

2. Gray sandstone, micaceous 18 



3. Coarse sandstone, mioaoeons 28 6 

4. Dark arenaceous clay 24 6 

5. Clay or soapstone 9 0-100 JEfc. Oin- 

6. Coal 1 2 

7. Clay, dark 80 0-131 ft. 2iD, 

8. CaNNEL GOAL AlO) BIAOK BAND 2 4 

9. Coal 3 4 

10. Clay 4 

11. Arenaceous clay 16 0-156 ft. lOin. 

12. Coal 1 8 

13. Clay, dark 1 6 

14. Sandstone, micaceous. 3 

15. Dark clay shale, coal plants 3 0-166 ft. m« 

16. Coal, hard and free from sulphur. . 2 2 

17. Fire-clay, light '. . 6 10 

18. Soft micaceous rock 9 

19. Sandstone, micaceous, hard 6 

20. Arenaceous day 61 2 

21. Dark fossil sandy clay 48 6 

22. Dark gray limestone, bitumen, hard . 10 

23. Clay 50 * 

24. Arenaceous clay, rippled 4 

25. Gray sandstone, micaceous, compact, 

seams of coal 6 

26. Dark micaceous sandstone, slaty 

fracture 52 

27. Clay, coal fossils 6 

28. Hard, micaceous sandstone 37 

29. Clay or soapstone, fossil shells 3 

30. Dark sandstone, fossil shells, pearly. 4 

31. Dark clay, coal fossils 2 0-463 ft 8in. 

32. Coal, hard and bright 1 6 

33. Fire-clay 1 

84. Hard micaceous sandstone, gray. . . 16 

35. Clay shale 1 0-482 ft. 2in. 

36. Coal 1 4 

37. Arenaceous clay 7 

38. Clay, coal plants 6 0-496 ft. 6in. 
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39. Coal, splendid 2 6 

40. Clay 2 

- 41. Micaceous sandstone 16 

42. Arenaceous clay 6 

43. Hard micaceous sandstone, gray. . . 64 6 

44. Clay or soapstone 9 

45. Gray sandy shale, micaceous 6 1 

600 7 

in. DBtDlilNG AT SULPHUB SpBINGS OhUBOH, SEVEN MIX^^ 

WEST OF Birmingham, Jeffebson Counts. 



FT. IN. 

1. Surf ace soil 2 

I 2. Dark clay 3 

8. Sandstone, gray, micaceous, hard, 

II fossils 16 

4. Arenaceous clay 3 5 

6. Arenaceous clay, fracture vertical. . 3 4 — 27 ft. 9 in. 

6. Coal, soft 3 

7. Sa&dstone, vertical fracture, pyrites. G 

8. Dark limestone, vertical fracture, 
seams of spar, pyrites 8.0 

9. Dark clay 25 9 

10. Clay or soapstone, pyrites 47 

11. Sandstone, traces of lime, (bastard) 2 

12. Bastard limestone 1 

13. Gray sandstone, hard, micaceous. . . 2 

14. Gray sandstone, coal seams through 
it 1 

15. Clay pyrites, fracture vertical 3 

16. Hard dark limestone 7 

i ;,! 17. Hard sandstone, micaceous 4 

18. Clay or soapstone, fossils 5 5-140 ft 2 in. 

19. CoAL,good 4 6 

20. Fire-clay 3 6 

21. Gray sandstone, hard, micaceous. . 9 3 

22. Arenaceous day 9 6-l66ft.lliD. 
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2a C6AL,good. 1 4 

24. Fire-clay 1 6 

25. Clay, fossils 8 

26. Black limestone, very hard, (bastard) 2 

27. Clay, fossils 17 3-197 ft in, 

28. Coal, and drillings of the coal 2 

29. Slateday 3 3 

30. Clay or mad, seams of coal through it. 3 

31- Aorenaceous clay, fossils. 1 0-206 ft. 3 in. 

32. Coal, and drillings 1 8 

33. Clay, fossils 1 9-209 ft. 8 m. 

34. Coal, and drillings, good 3 6 

35. Clay 2 

36. Coarse gray sandstone, fossils 23 0-238 ft. 2 in. 

37. Coal, sulphur balls 1 4 

38- Arenaceous clay, coal plants 3 6 

39' CSlay or soapstone 1 

fy* t^ark hard sandstone, micaceous. . . 3 

Arenaceous clay 2 

Olay, coal plants 3 

^ark arenaceous clay 28 

Ooarse, gray, sandstone, hard, mica- 

reous 6 

Arenaceous clay 17 8 

Olay, fossils, plants, etc 2 0-305 ft. 8 in, 

CJOAL. 3 4 

Arenaceous clay 1 

C!oarse gray sandstone 3 5-313 ft 5 in. 

C!oAL mixed with clay 1 8 

Arenaceous clay, seams of hard- 

black slate 8 

^^* Coarse gray sandstone, seams of coaL 7 

^5- Dark sandstone, fine, coal plants. . 4 0-334 ft 1 in. 

5*- Coal 1 

^- Clay, coal plants 2 

5"* Sandstone, micaceous 3 

57. Olay 20 6 

58* Coarse gray sandstone 6 



41. 

42. 
43. 
44. 

45. 
46. 
47. 
48. 
49. 
50. 
61. 
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69. Slate day 13 0-879a7iiL 

60. Coal, with seams of slate and sul- 

phur. 10 

61. Clay, ooal plants 2 

62. Coarse gray sandstone, micaoeoos. . 9 

63. Conglomerate 6 8 

64. Arenaceous olay, fracture vertical. . 6 

65. Dark gray limestone 4 

66. Dark sandstone, shells 20 

67. Arenaceous clay *..10 

. 68. Dark limestone, shells 8 

69. Clay, with seams of sand, stones, 

(broken) 15 4 

70. Dark gray sandstone, micaceous, 

hard 40 2 

71. Dark sandstone, fossil plants 12 

72. Dark limestone, hard 4 

73. Arenaceous clay 30 6 
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tV. Drilling ron Coal at Mobbis Station, Jeffebsok 
County, Alabama, S. <!k N. A. B. B. 

FT. IN4 

1. Surface soil, and soft red sandstona 6 

2. Hard, gray sandstone, micaceous.. 20 

3. Dark sandstone 6 

4. Fossil clay 3 0—33 ft. in. 

5. Coal 8 

6. Sandstone 30 

7. Sand, clay seams, coal through ii . . 17 

8. Fine sandstone, dark 12 0—92 ft. 8 in^ 

9. Coal, soft 2 

10. Fire-clay 1 

11. Qay, coal fossils 3 6—99 ft 2 in. 

12. Coal, seams of sulphur 4 9 

13. Fire-clay 14 

14. Clay 4 
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15. Clay, hard 5 

16. Arenaceons clay, bitumen 9 9 

17. Gray conglomerate sandstone, hard«16 

18. Slate 1 0-Ulft.Oin. 

19. Coal, mixed with slate 1 6 

20. Arenaceons clay 2 

21. Dark, fine sandstone, micaceous ... 6 
22. ' Gray sandstone, hard, micaceous . . 7 

23. Dark sandstone, seam of coal in it. 3 

24. Dark, rippled sandstone, micaceous. 2 

25. Gray sandstone, very hard 8 

26. Clay or mud. 1 6 

27. Coarse, gray sandstone, mic£tceous. 9 

28. Slate day 33 2 

29. Clay 1 

30. Clay, mixed with black slate 8 

31. Light clay 8 

32. Black slate 6-424 ft. 4 in. 

33. Coal, very good, hard 1 6 

34. Dark clay 3 

35. Gray sandstone, dark micaceous ... 28 

36. Fine, dark sandstone 7 0-263 ft. lOin. 

37. Coal, very good 4 5 

38. Cby. 3 

39. Fine, gray sandstone, hard 5 2 

40. Slate clay, fossil plants 21 1-297 ft. 6 m. 

41. Coal, and drillings of coal, very good. 2 6 

42. Fire-clay 3 

43. Slate clay 7 

44. Gray sandstone, hard, micaceous. . 3 1 

45. Shite clay 17 5 

46. Gray sandstone, very hard 16 

47. Buflf limestone, very hard 3 

48. Gray sandstone, hard 2 3 

49. Slate clay 2 3 

60. Dark, hard sandstone, trace of lime. 8 

51. Gray sandstone, micaceous, hard. . . 2 

6 
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52. Slate clay 15 

53. Dark limestone, fossil shells 4 

54. Dark sandstone 5 

55. Slate clay .18 

56. Gray sandstoney hard 8 

411 11 



PABTIAL LIST OF COAL PLANTS 

Frcyrn tJie Alabama Fields^ and Discussion of the Oeological 
Positions of Several Goal Seams. 

BY PBOF. LEO. LESQUEREUX. 



/- Zjist of Spedes of Cool Plants^ represented by the Specimens 
sctU to me by Prof. Eugene A. Smithy State Geologist of 
Alabama. 

1- Sphenopteris Hoeninghausi, Brgt. Helena, Shelby coun- 
ty, Ala. In numerous specimens. 

2. Sphenopteris obtusiloba, Brgt. var. Helena, Shelby coun- 
ty, Alabama. 

^' Sphenopteris trifoliata, Brgt. Helena, Shelby county, 
Alabama. 

*• Sphenopteris elegans, Brgt. Helena, Shelby county, 
Alabama. 

^- Sphenopteris (Eremopteris) artemisisBfolia, Bi^. Helena^ 
Shelby county, Alabama. 

"• Sphenopteris (Eremopteris) flexuosa, sp. nov. Helena, 
Shelby county, Alabama. 

'• Sphenopteris (Eremopteris) cienulata, sp. nov. Helena 
Shelby county, Alabama. 

^ Sphenopteris (Eremopteris) dissecta, sp* *nov. Helena, 
Shelby county, Alabama. 

^' Sphenopteris (Eremopteris) trichomanoidos, Bi^t. Hel- 
ena, Shelby county, Alabama. 

^^' Sphenopteris (Eremopteris) cristata ? Brgt. Helena, Shel- 
by county, Alabama. 

^^- Pecopteris (Aspidites)"" nervosa, Bi^t. Helena, Shelby 
county, Alabama. Numerous specimens. 
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12. Sphenopteris amoena, sp. noy. Helena, Shelby ootinty"^ 

Alabama. 

13. Sphenopteris formosa, Gutb. Helena, Shelby county "> 

Alabama. Same specimen as 14 

14. Sphenopteris Alabamensis, sp. nov. HelenaJShelby oonn ^* 

ty, Alabama. Two large, very fine specimens. 
16. Sphenopteris (Adiantites) nervosa, Bi^t. Helena^. Shelbj ^r:> y 
county, Alabama. Small specimen. 

16. Asterophyllites gracilis, Lsqx. Helena, Shelby oounty:.^^^^, 

Alabama. Good specimen. 

17. Alethopteris Halliana? Lsqx. Helena, Shelby county. ^^IT* 

Alabama. 

18. Lepidodcndron squamiferum, sp. nov. Helena, Shelby 

county, Alabama. One very fine specimen. 

19. Ulodendron minus, L. <fe H. Montevallo, Shelby county, 

Alabama. Fine Specimen. 

20. Sigillaria, undeterminable from varnish. Montevallo 

Shelby county, Alabama. 

21. Stigmaria ficoides. Montevallo, Shelby county, 

bama. 

22. Lepidodcndron Weltheimianum, Stemb. Montevallo, '^f 

Shelby county, Alabama. With leaves, fine. 

23. Calamites approximatus, Schloth. Finley's Mine, Tus^ — - -^^ 

caloosa, Alabama. 

24. Sphenopteris latifolia, Brgt. Finley's Mine, Tusoaloosag,-^ 

Alabama. 

25. Neuropteris Smithii, sp. nov. Black Creek Vein. Ein€^3^ -® 

species. 

26. Calamites Suckowii, Brgt. Warrior Vein. 

27. Staphylopterisasterioides? Lsqx. Warrior Vein. Very^C^'J^ 

obscure specimen. 

28. Asterophyllites equisetiformis, Brgt. Warrior Vein. 

29. Whittleseya elegans, Newby. Specimens formerly 8en#"-^^* 

without marked locality. 

30. Cyclopteris? nobilis, sp. nov. One fine specimen, graji^-^y 

shale, without marked locality. 

31. Cyclopteris ? reniformis, Brgt. One fine specimen, anc^ -^^" 

one poor, without marked locality. 
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32. Nenropteiis snbf alcata, 8p. nov. Three or fotir fibae sped- 
mens, gray shale, marked locality. 

34. Neuropteris biformis, sp. nov. One specimen from Ala- 

bama ; no locality given. 

35. Cordaites principalis, Gein. Three specimens from Ala- 

bama ; no locality given. 

36. Asterophyllites eqnisetiformis? in fruii One small speci- 

men, from Alabama. 

37. Asterophyllites eqnisetiformis? sterile. One poor speci- 

men ; locality donbtfrd. 

38. Asterophyllites foliosus, Gtein., sterile. One poor speci- 

men ; locality doubtfrd. 

39. Trigonocarpus olivseformis, L. & H. One specimen ; lo- 

cality doubtful. 

40. Ehabdocarpuscarinatus? Newby. One specimen; local- 

ity doubtful. 

41. Neuropteris Smithii, Lsqx. From Alabama. 

42. Alethopteris HelensB, sp. nov. Fine species ; many good 

specimens. Helena Y<ein. 

43. Alethopteris Lonchitica, Brgt. Two good specimens. 

Helena Vein. 
43\ Lycopodites carifolius, Lsqx. On same specimen as 43. 

45. Stigmaria ficoides, Brgt. Six specimens on sandstone ; 

unknown locality. 

46. Oalamites ramosus, Brgt One specimen. Alabama; 

(Helena Vein.) 

47. Calamites cistii, Brgt, internal cast of. Locality un- 

known. 

48. Calamites cannsBformis, Brgt. Locality unknown. 

49. Stembergia approximata, Brgi Three specimens, prob- 

ably from Alabama. 

50. Bachis of ferns. Two specimens, probably from Ala- 

bama. 

51. Calamites approximatus, Brgt. One specimen from Ala- 

bama. 

52. Calamites cistii, Brgt. One specimen from Alabama. 

53. Calamites dubius, with stigmaria ficoides, and undeter- 

minable Sigillaria ; locality unknown. 



78 

54. Calamites Snckowii, Brgi Lai^e fine specimens in sand- 

stone. Locality unknown. 

55. Undeterminable Sigillaria. Locality unknown. 

57. Lepidodendron sexangulare? Qoepp. Dev. 1 specimen 
sandstone. Locality unknown. 

69. Lepidodendron Weltheimianum. Stemb. 1 fine speci- 

men gray shale. Alabama. 
61 and 67. Branches of Lepidodendron, with leaves. Ala, 
62. Lepidodendron and leaves, in sandstone, yellow. Ala.? 

65. Lepidodendron leaves, very long. Four specimens, gray 

shale. Ala. 

66. Lepidodendron branches and leaves. One specimen, gray 

shale. Ala. 
68. Sigillaria monostygma. Lsqx. One specimen, gray shale. 
Alabama. 

70. Lepidodendron mai^inatum. Stemb. One specimen, gray 

shale. Ala. Bare species. 

71. Lepidophloioslaricinus,B]^t.,orL.obovatus,Lsqx. Gray 

shale. Ala. Bare species. 

72. Oalamites Oistii, Brgi Gray shale. Ala. 

73. Sigillaria? decorticated and undeterminable. Large spe- 

cimen. 

74. Bhabdocarpus clavatus? Stemb. Nutlet narrower, may 

be new ; from Ala., mixed with Neuropteris Smithii 

75. Trigonocarpum Parkinsoni, Brgt. Specimen flattened; 

with Neuropteris subfalcata. 
7d. Trigonocarpum undeterminable. Same locality as No. 
74; has N. Smithii. 

77. Trigonocarpum Noeggerathi, Brgt. Gray shale. Sam^ - 

locality as No. 75 ; has with it Alethopteris Helense. 

78. Teeniopteris Smithii, sp. nov. A remarkajtie species^ ofl 

which it would be very desirable to know the locality. - 

Note. — In the above listi t^e numbers omitted were of specimens firom othecjs 
States. K A. a 
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To Pbof. Eugene A. Smith. 

n. Bemarlca on the Geological Station marked by the specimens 

sent to mje for examination and representing the species above 

named. 

The first specimens sent to me were without labels ; and, 
according to your remarks in your letter, were mostly from 
Alabama, though mixed with specimens from other States. A 
second lot of specimens was sent from Helena, Shelby coun- 
ty, Ala. These are numerous and well preserved ; therefore 
of easy determination. 

They may give hereafter a point of comparison for fixing 
the horizons of other beds of coal. In the same lot, I had a 
few specimen's from Finley's Mine, Tuscaloosa, representing 
only two species, one of which, Catamites approximatus, is 
presentin the whole extent of the Coal Measures, either above 
or below the Millstone Grit ; and from the Warrior Vein a 
number of specimens, also representing three species only, one, 
Staphylopteris asterioides? Lesqx., the specimen being too 
badly preserved for positive determination, and the others, 
Ccdamites Suckowii and AsterophyUHes equiseti/ormisy two spe- 
cies also common in the whole thickness of the Carboniferous 
formation. Lastly, I received specimens from Montevallo, 
mostly undeterminable on account of the varnish ; but rep- 
resenting at least two characteristic species — a branch of Lepi- 
dodendron Wdthmmianum, and Ulodendron minus, not found 
elsewhere in North America ; and in the same box two clay 
specimens from the Black Creek Vein, representing one spe- 
cies jremarkable indeed, Neuropteris Smithii. 

From this, it is clear that it would be impossible to look 
for an evidence of relation in regard to the stations of the dif- 
ferent beds of coal wherefrom these fossil plants have been 
obtained, as none of the coal strata, except that of Helena, 
are sufficiently represented to afford points of comparison by 
their species. This only we have to acknowledge, that some 
specimens considered as yet of unknown locality, may be, by 
their determination, referred to their place of origin. As, for 
example. No. 41, Neuropteris Smithii, to the Black Creek Vein, 
like Bhahdocarpus davatus. No. 74, which has also leafllets of 
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the same Neuropteris ; and No. 76» Trig(mooarpum Parkins o wm ^ 
from the same locality as No. U2, from the presence upon botl:=^ 
specimens of the leaves of Neuropteris mhfakaiOL, The di o *■ 
tribution of fossil plants is not limited in homogeneous o^c-t 
special groups in each bed of coal of diflferent horizons. Th^^-e 
species peculiar to a locality, either stratigraphically (»r 
graphically considered, are few and always mixed with a num — 
ber of others which may be called omnipotent, and arefoi 
either in connection with a few beds related by groups, or 
the whole thickness of the coal measures. For a determina* 
tion of comparative stations between two or more beds 
coal, it is therefore necessary to have a good series of speci — -3- 
mens of each bod ; for a comparison of groups, however, th^^^-< 
plants of a single bod may afford sufficient evidence. 

It is for a general comparison of this kind that we may ob ^ 

tain data, from the specimens of the Alabama coal mnnimmnjM ^i 
especially from those of the Helena coal bed. 

The first examination of your specimens surprised me bjf *^ 
this : that I recognized among them a number of forms which — ^ 

I had not seen elsewhere before, not only species, but pecu- 

liar types, differing from those with which I was well ac- • — 
quainted, from my continual explorations during more than -^ 
thirty years in our North American coal fields. As these first ^^ 
specimens were not labelled, and as I found among them some ^ 
old acquaintances from Tennessee, I did not dare to draw any "^ 
conclusions, oven supposing that you might have got sped- — 
mens from Europe in your collection. The examination of *^ 
the specimens from Helena put the matter in full evidence. -^ 
For, in the specimens from that locality, we have in the great- ^ 
est abundance Sphenopteris Hoeninghausi, which characterizes 
the lowest coal measures of England, the Culm of Germany, 
whose horizon is equivalent to the Sub-carboniferous lime- 
stone of the west; the Chester in Illinois; the first and sec- 
^ ond Archimedes in Arkansas. Of the same age are the spe- 
cies described by Brongniart as SpJienopteris artemisi/oltOf 
and the now species related to this form, Eremopterisjlexuosa, 
Eremopteris crenulatay and Spheiiopteris amoena^ which, like 
the Ukdendron ininiuf of Monte vallo, have not been found as 



arated, I have thought it best to describe them together. 
X^rof. Saffobd^ in his Geology of Tennessee, makes a three- 
fold division of his Enox Group, viz : 

1. Enox Sandstone. 

2. Knox Shale. 

3. Enox Dolomite. 

The three make in Alabama, as well as in Tennessee, a very 
igireHl marked natural group -the Sandstone passing gradually 
imto the Shales, by becoming thin bedded and shaly, and at 
last true shales, — the shales passing up into the Dolomite 
-tihrough the interposition of layers of shaly limestone. 

Upon paleontological grounds, the Sandstone has been 

separated from the Shale ; but in the absence of fossils, this 

separation is very difficult, as there is no well marked line of 

distinction between them lithologically. It may turn out, if 

dossils should be discovered, that what I have called the Cal- 

eiferous Sandstone, is only a part of the Shales, with ledges 

of sandstone interpolated. Still, since the Calciferous of this 

xeport is the exact representative ( in color and character of 

the rock,) of the typical Enox Sandstone, west of Enoiville, 

I shall refer the variegated thick bedded sandstones, with 

thin beds of shale, provisionally at least, to this geological 

horizon. I may here state, however, that I have not noticed 

foooidal impressions in any of the sandstones in Shelby, 

whilst in Talladega, and Calhoun counties, where these rocks 

occar, these impressions are very characteristic, as they are, 

bIbo, near Enoxville, Tenn. 

In passing from Mr. Aldrich's coal mine, a few iniles west 
of Montevallo, eastward towards the latter town, after leav- 
ing the coal measures we go at once into the Calciferous, as 
is the case at Helena. Crossing a belt of this we come upon 
the variegated shales of the overlying Quebec formation, and 
these continue to Montevallo. Near that town, and west of 
the former residence of Hon. B. B. Lewis, the shales have 
beds of impure limestone interpolated. These beds have 
been traced by me about two miles north-east of Montevallo, 
ii:^ section 15, township 22, range 3, west, near the house of 
Mr. Peny. Here the strata are almost entirely blue lime- 
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Cydopteris reniformia is also of low coaL Indeed, except 
the few omnipresent species. Galamites and their branches^ 
Asterophyllites, found everywhere, all your specimens point 
out characters of species of the lowest carboniferous meas- 
ures. 

AU your new species are most interesting, and as my 
draughtsman has been absent some time, and will b^^ woik 
again next Monday, I wish to have your specimens about six 
weeks longer, to enable me to have figures of all that is valu- 
able. You may hereafter want this work for a report, or I 
may use it in the volume of the U. S. Coal Flora, now in pre- 
paration. Among these specie^, one has surprised me very 
much ; it is the superposition upon the leaves of a species of 
Lepidodendron, which I have named L. squamiferumy of 
scales, round, square, and thick, though small, placed just at 
the base of the leaves. They are detached easily, and their 
characters are easily recognized. Nothing of this kind has 
ever been seen in Lepidodendron. 

I should also remark, that though the specimens are unde- 
termined in regard to locaUty, the frequency of Stembergta in 
your carboniferous measures, indicates their old age. These 
stems are extremely common in the Upper Devonian coal of 
Canada; but as yet I have never found them in the coal 
measures of the North. ***** 

My last observation is about the admirable richness of 
your coal flora, and the great value of its study to paleonto- 
logical science. Could you have some of your assistants in- 
terested in the collection of specimens, at your different coal 
veins, I am certain that your State cabinet would become 
most interesting to study, than any of those which we have 
as yet in this country. 

Very respectfully, 

Leo Lesquebeux. 

Columbus, Ohio. 



Modified Dbift. 

The low (Southern) part of Bibb county is covered with a 
superficial deposit of rolled gravel, sand, clay, &c., which 
hides entirely the underlying formations. The northern limit 
of the drift has been touched upon in two or three places in 
the details of Bibb county ; but as the formation has not been 
made the subject of det^ed study, this notice is given at this 
point merely for the sake of completeness. 

Bibb County. 

The portion of Bibb county, examined during the past sea- 
Bon, is the southern extremity of the Gahaba coal fields, to- 
gether with the narrow border of Silurian strata lying south 
and south-east of the coal fields. 

The more detailed description of the coal measures, will be 
found in the article by Mr. T. H. Aldrich. 

I propose here to give only a partial account of the Silu- 
rian rocks referred to ; for the reason that the work which I 
had planned for the summer, was particularly the examina- 
tion of the limonite or brown iron ore bearing belt, of this, 
and the counties lying north-east of it. The time has not 
been sufficient for a thorough examination of the whole Silu- 
rian belt. 

The geological formations in this area, so far as they have 
been identified, are the following : 

1. Calciferous or Knox Sandstone. 
o rfc„^K^« nwx,,v. j a. shale, (Knox Shale.) 

2. Quebec Group, -[ ^^ dolomite, (KnoxD.) 

3. Chazy. 

4. Trenton. 

UTPER siLUiaAN.— 6. Niagara. 

^*„«-«^^« ( 6. Sub-Carboniferous. 
OABBONIFBBOUS. | 7^ Coal Measures. 

8. Modified Drift. 

1. Calciferous ob Knox Sandstone. 
I have noticed this rock only in one locality, viz : On 
Six Mile creek, in or near Section 36, Township 24,Ilange 10, 
east. 
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The following is a eeotion of the rook thexe expoeed; lo^ 

ginning below : 

1. Shales, greenish ; weathering bufif 5 feet 

2. Heavy bedded yellowish sandstone 10 " 

3. Greenish shales, breaking easily into small 

fragments 4 " 

4. Yellowish sandstone 2 " 

5. Shaly sandstone 8 inchefl^ 

6. Blae shaly limestone, with seams of cal- 

cite, and showing a twisted or contorted 
texture 3 feci 

7. Yellowish shales, alternating with beds of 

sandstone ; thickness not known. 

Those beds are exposed in the bed of the creek where bMi^ 
weathering away and removal of the softer shales, ledges <^ 
the harder sandstone are left forming a series of natojciil 
dams. The strike of the rocks here is north-east and the dLip 
south-east about 46 deg. The creek at this place flows norfeA- 
west, so that the ledges of hard sandstone cross it at ri^l^ 
angles. Although this formation has not been particnlaKrly 
identified elsewhere in Bibb county, there is no reason '^ 
doubt that it is to be found lining the north-west edge of t^!M^^ 
bolt of shales next to be described. 

From the character of the rock — ^hard sandstones, altem^^^ 
ing with shales — it is found forming sharp ridges, which a" -J^* 
however, not very high. 

In Bibb county, I have not noticed any fossils, or user:-^*^ 
minerals in this horizon. 

2 (a). QuEBEO, OB Knox Shale. 

Next in order above, and scarcely to be separated from fc^lo 
sandstone by any sharp line of demarcation, are the shal^^^ 
The general character of these rocks has been given above ^ 
the General Geological Outline. 

In Tuomey's Second Report the shales of this age are i^^®" 
ferred to on page 79. I give his remarks in full: "Frrrrr)© 
Pratt's Ferry, a series of grayish red slates may be trac^^^®^ 

iross the country to the Coosa. This forms the snbstratu ^i^ 
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of a very remarkable soil, whioh differs materially from the 
soil of the clay slates of the primary rocks. The slates are 
inter-stratified with beds of limestone, the disintegration of 
which most have produced a decided effect upon the soils of 
this region." 

The most southerly exposure of these shales noticed by 
me, was about five or six miles from Oenterville, on the Mon- 
teyallo road. From this place they trend in a north-eastern 
direction, and are seen again near the Shelby county line in 
S. 21, T. 24, R. 11, E., a mile or two west of the house of 
Ool. J. Newton Smith. At this place the reddish brown and 
buff-colored shales alternate with limestones, sometimes shaly, 
and sometimes tolerably pure. Beyond this, into Shelby Co., 
the same belt may be traced, and at Montevallo it is seen in 
its best development. 

The disintegration of the shale gives a clayey soil which is 
quite productive, but liable to suffer from dry weather. The 
interpolated beds of limestone add to the strength of the 
soil. 

Of useful minerals, I have noticed none in Bibb county at 
this horizon, though in other counties small beds of limonite 
or brown iron ore are located here. 

The limestones, especially the purer varieties, have been 
used in the manufacture of lime. 

2 (b). QXTEBEO, OB EnOX DoLOMTTE. 

From an economical point of view, this is by far the most 
important of the formations under consideration in Bibb Co., 
for it holds the banks of limonite or brown iron ore from 
which the blast furnace at Brierfield, and the bloomaries or 
Oatalan forges of the past have been supplied. 

This is the most extensive limestone formation, not only of 
this county, but probably also of the State. 

The characteristic rock is a gray or whitish dolomite or 
tnagnesian carbonate of lime. In some places the dolomite 
18 quite crystalline and pure, but oftener it is impregnated 
Brith siliceous matter. Occasionally it contains a sandy im- 
pnriiy which, upon the weathering away of the rock, becomes 



quite promineni The siliceoas matter, howeyer, is fonndm 
the dolomite usually in concretionaiy masses, and the cieii, 
as it is called, forms the angular flinty gravel which coYersthe 
ridges of this formation. Owing to the preyalenoe of siliceoas 
matter in the rock, it forms ridges rather than valleys, and 
the chert which covers the hillside is quite charaoteristio. 
The presence of minute rhombohedral cavities in the oheit, 
(from the removal by decomposition of small rhombohedxal 
crystals of dolomite,) is a common character by which it may 
be distinguished from the chert of other formations. This 
character was first pointed out by Prof. James M. Safford of 
Tennessee. The concretionary character of most of the diert 
has also been shown by Prof. F. H. Bradley, to be a distin- 
guishing mark. 

Other varieties of limestone, dark blue, argillaceous, Ao.i 
occur occasionally in this formation, but the great mass of it 
is made up of the cherty dolomite above described. In Bibb 
county it is found, in the localities examined, in two belts. 
The first belt lies adjacent to the lower part of the Oahaba 
coal fields, from which it is separated by a fault The second 
belt is found some 2 to 4 miles southeast of the first, with strata 
of the chazy, calciferous sandstone, and Quebec shales inter- 
vening. 

Usefvl Materials, dkc. 

Limestone. — Some of the purer strata have been used in 
lime burning, but usually the amount of siliceous matter in 
the dolomite renders it unfit for lime burning as well as for 
fluxing, an unfortunate circumstance, since the great mass of 
the limonitcs of this State, and northward, occurs in this par- 
ticular formation. 

Iron Ores. — In the areas covered by the Quebec or Knox 
Dolomite, are found the most important banks of limonite or 
brown iron ore. The general considerations concerning this 
ore will be found above in the General Outline. I shall here 
give only the particulars of its occurrence, so far as I have ex- 
amined it, in Bibb county. 

Of the limonites found in the first belt of Dolomite men- 
tioned above, the banks in S. 13, T. 24, B. 10, E., lie nearest 
to the coal 'fields. These banks are the property of the Ash- 



by Iron Oompany. As stated before, they are adjacent to the 
coal measores, and it is extremely difficult to determine ex- 
actly where the line of demarcation between the two forma- 
tions lies. Near the most westerly of these banks, a capping 
of ferroginoas sandstone, and sometimes of a ferraginoos 
conglomerate, exactly similar in appearance to the fermginons 
sandstones which are so characteristic of many of the hills of 
the Drift, is found covering the summit of hills of Carbonif- 
erous sandstone. Here, though the hills are mainly the sand- 
stone, there is a superficial covering of pebbles and ferrugin- 
ous rock, which I am inclined to believe is of much later 
date. At any rate, on one of the hills which has this capping 
of a ferruginous sandstone or conglomerate, too siliceous to 
be of value as an ore of iron, an improvement in the quality 
of the ore may easily be noticed as one descends the hill, and 
about half-way down it has been regularly worked. At this 
point, the surface ore has frequently grains of sand, and in 
some cases quartz pebbles enclosed id it; but by excavating 
a few feet, very excellent qualities of limonite, fibrous, ocheous, 
and compact, (liver ore) are brought to light. This locality, 
for convenience, may be called No. 1. The old Brighthope 
bloomary on the Little Cahaba, a few miles distant, was sup- 
plied in part with ore from this bank. 

The analysis of an average sample, selected by myself from 
this bank, is given below. Mr. J. Blodgett Britton of Phila- 
delphia is the analyst. 

Bank No. 1. Limonite. Average Sample. 

Sesquioxide of Iron 79.93=66.10 MetaUc Iron 

Insoluble siliceous matter, (white 

sand) 6.04 

Water 10.49 

Sulphur None. 

Phosphoric Acid 1.01=: 0.45 Phosphorus. 

Alumina 1.43 

lime 07 

Magnesia trace. 

Oxide of Manganese 92 

Undetermined matter, and loss . . .11 

Total 100.00 
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An analysis of the compact, liver brown variety, firom this 
place, gave me the following composition in 100 parts: 

Compact brown iron ore, breaking with smooth conchoidil 
fracture; color of ore, liver brown; of streak, yeOowiflh 
brown; quite brittle. Locality, Bank No. 1, Bibb county. 

Combined Water 7.41 

Siliceous matter 3.06 

Ferric Oxide 82.84=57.91 Metalliclroii 

Alumina 0.35 

Oxide Manganese 0.95 

Lime 1.02 

Magnesia 0.19 

Phosphoric Acid 0.55= 0.24 Phosphomfl. 

Sulphur 0.45 

Loss 3.18 

Total 100.00 

100 Ixon contains 0.41 Phosphorus. 

The Brighthope Bloomary above referred to was also parily 
supplied with ore from several other pits close to No. 1. 

One of these pits. No. 2, is in the valley at the foot of the 
hill on which No. 1 is located. The ore here presents the 
same variotios as that from No. 1, and an average aamjie col- 
lected by me, and analyzed by Mr. Britton, shows the follow- 
ing composition in 100 parts : 

Bank No. 2. Limonite. Average Sample. 

Pure metallic iron , .51.96 

Oxygon with the iron 21 . 14 

Water 12.44 

Insoluble siliceous matter (white sand) 7 . 84 

Sulphur None. 

Phosphoric acid 1 .35-0.58 Phosphorus. 

Alumina 1 .47 

Lime 11 

Magnesia 12 

Oxide of manganese 3.36 

Oxide of cobalt Trace 

Undetermined matter and loss 21 

Total 100.00 
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A large mass of ore, showing some six to eight feet cnbe 
above ground, is exposed in place at one of the pits. How 
much below the ground this mass extends, is not known. 

Higher up, on the side of another hill, are other b€tnks 
from whioh ore has likewise been abstracted for the bloom- 
arj. An average sample of the several varieties found here, 
No. 3, and analyzed by Mr. Britton, gives the following com*, 
position in 100 parts : 

Bank No. 3. Limonite. Average Sample. 

Pure metallic iron 55 .05 

Oxygen with the iron 23.58 

Water 12.72 

Insoluble siliceous matter (white sand) 5 . 61 

Sulphur None. 

Phosphoric acid 1 .30-.57 Phosphorus. 

Alumina 1 .36 

Lime 06 

Magnesia 10 

Oxide of manganese 11 

Undetermined matter and loss 11 

Total 100.00 

The area here over which the ore is exposed, is about 
ihree-fourths of a mile square, and the quantity of the ore 
which these banks may afford in the future, is doubtless very 
great. The proximity of the banks to seams of workable 
coal of good quality (about 1^ miles distant in a straight line) 
must also be noticed. 

The rugged nature of the hills, however, will probably 
make the work of transporting the coal an item of some ex- 
pense. In Mr. Aldrich's report, the seam known as the Ohol- 
9(m Vein, is the nearest to the ore banks. Upon this, an 
opening was made and worked during the war, in section 10, 
township 24, range 10, east 

The seam is said to be six to seven feet in thickness, but 
the opening was filled with water at the time of my visit, so 
7 
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that I cannot give the thickness except from report. Manj 
tons of the coal have been lying exposed for eleTen yean, yet 
the lamps are coherent, and bom well now. It is said to be 
a non-coking coaL 

A short distance from the ore banks just described, in % 
ridge composed of chert of the Qaebec or Knox Dolomite, is 
a deposit of pipe ore, the extent of which is, as yet^ sot 
known, since only the outcroppings of it have been exam- 
ined. This ore differs materially from those mentioned 
above. It occurs in stalactitic, botryoidal masses; outer 
surface brown, giving cherry red powder ; mass of the ore 
reddish brown, affording a dark red powder. 

My analysis of this ore shows the following compodtioa in 
100 parts: 

Pipe Ore^ from Aahby Iron Company's Land, Bibb Co^ Jk. 
Specific gravity 3 . 78 

Combined water 8.54 

Siliceous matter 2.34 

Ferric oxide 87. 49-61.27 Metallio iron. 

Alumina 0.27 

Oxide manganese 0.12 

Lime 0.82 

Magnesia 0.33 

Phosphoric acid Trace. 

Sulphur 0.48 



100.39 

If found in sufficient quantities this ore will one day be 
valuable. 

In the immediate neighborhood of these banks are seyeral 
sites on the banks of a small stream, well suited for the erec- 
tion of a blast furnace. As yet, none of the limestone of ilie 
formation holding the ore, has been found fit for use as a flax; 
but a short distance, half a mile at furthest, from the banks, 
the belt of chazy limestone, next to be described, holds some 
beds of very pure limestone. So, also, some of the calcaieoos 
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layers of the Quebec Shale, have afforded very good lime- 
stoDes for this purpose. 

About one and a half miles south-east of these ore banks, 
on the eastern edge of the same Dolomite belt, section 19, 
township 24, range 11, east, is the Owen Bank, also the prop- 
erly of the Ashley Iron Company. The ore here is limonite, 
and it covers a considerable area. As yet, no explorations of 
the ore have been made, and the quality of the ore is known 
only from surface specimens. Most of the pieces are hollow, 
the cavities being filled usually with yellow ochre, though 
sometimes with a yellow sand. 

Concerning the ores (except the Pipe Ore,) from the above- 
named localities, and also from Dr. Starr's, (see below), Mr. 
Britton, who has kindly made the analyses for the survey, 
writes : '* The minerals appear to belong to the same class 
precisely, and for iron making are unquestionably most valu- 
able. They contain too much phosphorus for '* Bessemer *' 
metal, but not so for ordinary foundry iron and commercial 
bar and rails." 

It is usually stated that a pig iron fit for use in making 
Bessemer steel, must contain not more than 0. 10 per cent, of 
phosphorus in the ore. Now, ores of this degree of purity, as 
regards phosphorus, are comparatively rare, only three or 
four localities in Alabama affording them. 

It is, therefore, with pleasure that I give the following ex- 
tract from the pages of a recent number of the Engineering 
and Mining Journal, written by Prof. R. W. Raymond, TJ. 8. 
Commissioner of Mining Statistics : 

"Phosphorous Steel. The Mota^ Patents. 

''In May, 1874, letters patent of the United States were 
granted for the manufacture of Phosphorus Steel, to Edward 
Stbrn of Hew York, as assignee of the entire right of C. M. 
T. dttMotat, the inventor, who resides in Paris, France. This 
new manufacture, which substitutes phosphorus for carbon, 
as the agent for steelifying iron, will enable steel-makers to 
substitute the cheap and abundant phosphoric irons of the 
oonntry for the comparatively rare and costly non-phosphoric 
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irons, which heretofore hare been deemed ihe only material 
from which good steel could be made. 

Like all patented inventions which advance any important 
art, a step forward, Mr. Stern's right to his patent for this 
invention has been contested by other claimants, which is 
somewhat remarkable, considering the vigorons investigation 
into the history of the art, by the scientific corps of the Fat^ 
ont Office, which, it is well known, is always made before a 
patent is granted. But interferences were declared between 
those who filed the conflicting claims and Mr. du Motay, aod 
in every case, priority of invention has been awarded to him. 
The last of these cases was decided on the 8th day of the 
present month (Dec. 1875). 

"This important patent having thus successfully ran the 
guantlet of conflicting claimants, its trial, or probationary pe- 
riod, may fairly be considered to have terminated ; and it may 
now be regarded as having entered upon the term of estab- 
lished and conceded validity, which all patents for new and 
important* inventions attain, sooner or later, and those who 
have taken licenses under it, may rest with confidence upon 
their title, and safely proceed to construct their plant, which, 
fortunately, is inexpensive, as compared with that for making 
the Bessemer or crucible steels, and, therefore, is adapted for 
use by the small iron works with limited capital, as well as by 
lai^er and wealthier establishmente.*' 

It is impossible as yet to foresee the extent of the revolu- 
tion likely to be caused by the introduction of this process, 
in the manufacture of steel in this country. 

Adjoining the Owen tract, mentioned a few paragraphs 
above, on the land of Mr. Wallace, is also a very considerable 
show of surface specimens of limonite, of the same character 
with those last described. 

Both these localities are immediately adjacent to the belt 
of chazy limestone which will afford good material for fluxing. 

Of other limonite banks, in this western belt of Dolomite, 
I may mention the following : 

In 8. 26, T. 24, E. 10, E., on Mr. Hansberger's land, «!% 
limonite is dark bluish, probably from manganese. Many sp^. 
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eimeiiB are botryoidal and covered with a black glaze; others 
columnar, with radiating fibrous texture. Near this place, the 
worn pebbles of the drift cover the hill tops, and many frag- 
ments of ferruginous sandstope, apparently also belonging to 
the drift, may be noticed. On the land of Dr. Starr, same 
section and about half a mile distant, is a large exposure of 
limonite, fibrous, and compact varieties. The rounded peb- 
bles, ferruginous sandstone, and ferruginous conglomerate 
(pebbles cemented together by brown iron ore) of the drift, 
cover the ground here ; and the ferruginous sandstone, like 
that of the drift, is one extreme of a series of ferruginous 
rocks, of which pure, fibrous, and compact limonite, with little 
or no admixture of sand grains, is the other. If the pebbles, 
conglomerate, ferruginous sandstone, and limonites do not be- 
long to the same period, it is difficult to draw any line be- 
tween the ferruginous sandstones on the one hand, and the 
iron ores on the other. It will be remembered that the same 
transition was noticed above, at one of the banks of the Ash- 
by Iron Company. 

An analysis by Mr. Britton of a sample of the ore from Dr. 
Starr's, shows the following composition in lOO parts : 

Limonite from Dr. Starr's. Average Sample. 

Pure Metallic Iron 50.07 

Oxygen with the Iron 21 .08 

Water 10.49 

Insoluble siliceous matter, (white ^ 

sand) 14.11 

Sulphur None. 

Phosphoric Acid 80=. 35 Phosphorua. 

Alumina 2.65 

Lime 11 

Magnesia 07 

Oxide of Manganese 41 

Undetermined matter, and loss ... .21 

Total 100.00 

In a 34, T. 24, R. 10, E., on Mr. Cottingham's land, is also 
an occurrence of limonite showing the same varieties as that 
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at Dr. Starr's. These two banks are probably identical, as 
they lie adjacent to each other. They are both contigaoas to 
the chazy belt, and hence, in reach of good limestone. 

At Mr. Joe Lightsey's, two miles north of Blake's Ferry, 
on the Gahaba, I am informed, there is another limonite bank. 
So, also, below Pratt's Ferry, at Mr. Williamson Jones'. 
These two localities I have not yet visited; but get my in- 
formation from Col. J. Newton Smith. 

Still farther south-west there is a good deal of Umonite on 
Mr. Bottenberry's land, but this belongs, I believe, to the 
sub-carboniferous formation. 

Upon the eastern Dolomite belt, are several extensive de- 
posits of iron ore, the best known of which are the Brierfield 
banks in S. 22, T. 24, R. 11, K, that on Col. J. Newton Smith's 
land in same section, and that on Mr. J. Allen's land, section 
21, same township and range. The quality of the ore £rom 
these banks is well known, for the Brierfield furnace has got- 
ten its supplies from them. Of the extent of these deposits 
I can say very little, having never gone carefully over them ; 
yet the superficial distribution of the ore over nearly two land 
sections would argue a very considerable quantity. 

South-west of this deposit, on Mrs. Carter's land, in S. 31, 
T. 24, E. 11, E., on Six Mile creek, is another deposit which 
I have never visited ; but derive my information concerning 
it from Col. Smith. 

Any o^je familiar with the Dolomite belts of Bibb, Shelby, 
Talladega, Calhoun, and Cherokee counties, will appreciate 
the difficulty of giving all the localities where limonite is 
found. Only the more extensive beds can be enumerated, 
and even of these, there will probably be found in the sequel 
many omissions. I hope, however, to fill up these omissions 
at some future time. 

All the beds of ordinary limonite described above, 
occur in clay usually red or yellowish-red, with sometimes 
white streaks. The ore lies without any apparent regularity, 
in laiger or smaller lumps in the clay. The concretionary 
origin of the limonite is appc^rent on most of the fragments. 
I shall not at this place discuss the mode of origin, or geologi- 
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cal age of these ores, farther than to mention one fact, which 
has come under my observation : Near Col. Smith's I found 
a specimen of limonite, a pseudomorph after pyrite, with good 
crystals, and such specimens are not altogether uncommon. 

The Iron Industry in Bibb County. 

So far as I know, the manufacture of iron from its ores in 
Sibb county, prior to 1862, was by means of the Catalan 
IV)rge. Of these, may be mentioned, Smith's or Brighthope 
Sloomary, Camp's, and perhaps one or two others. 

In 1862, the Brierfield Blast Furnace was started with 
O. C. Huckaby, President, and J. Newton Smith, Superin- 
tendent ; other members of the company were G. Huckaby, 
Oreene S. Wilson, and J. D. Nance. Under this manage- 
ment it continued until 1864, when it was sold to the Confed- 
erate States Government. At the close of the war it was 
confiscated by the United States, and sold by that Govern- 
ment, in 1866, to Frank S. Lyon, of Demopolis. Under the 
superintendence of Gen. J. Goi^as, the furnace was run by 
Mr. Lyon for two years, and then leased to T. S. Alviss & Co., 
tinder whom it continued until the autumn of 1874, when op- 
erations were suspended. 

A rolling mill was also worked during the war, and per- 
haps before that time, at Brierfield ; but I have not been able 
to collect any information concerning it or its management. 

Other Minerals. — 1, Barite, or heavy spar, is of frequent 
occurrence in the Quebec Dolomite. Maguire's Shoal on the 
Little Cahaba, and the ''Sinks'* on Six Mile creek, may be 
mentioned as localities, but barite is found in veins, in many 
other places. 

2. Cdlcife and Ddomite are often found crystalized in veins 
in the rocks of this formation. 

3. Quartz. — ^As was stated above, the dolomite of this for- 
mation is characterized by the presence of a very consider- 
able mixture of siliceous matter. Besides the concretionary 
chert so universally found in it, cavities and fissures are fre- 

cjnently lined with quartz crystals. 

Springs. — ^Throughout the area covered by the Quebec 
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Dolomite, large, freely-flowing gprings are abnndani Oneof 
the finest noticed in Bibb county is at the residence of CoL J. 
Newton Smith. From this spring flows a large body of water, 
sufficient to make a considerable creek. The so-called *'lime 
sinks," are also characteristic of this formation. 

Six Mile creek, in section 26, township 24, range 10, east, 
flows under a bluff of compact gray aiid blue limestone or 
dolomite, and comes to the light again after an undexgronnd 
passage of about a quarter of a mile. Funnel shaped depcee- 
sions of the ground are also frequent throughout this aiea, 
marking the spots where subterranean cayems have been 
formed, into which the superincumbent earth has hUeiL 
These features are not, of course, confined to the Quebec 
Dolomite, but they occur in other limestone formations, noter 
bly in this State, the sub-carboniferous. 

3. Ghazy. 

The equivalents of this sub-division, are the Chcay strata 
of the New York Reports, (whence the name,) and the ** Mor 
durea'^ Limestone of Prof. Safford, of Tennessee. 

Localities. — A belt of this limestone lies between the west- 
em Dolomite belt and the Galciferous or Knox Sandstone. 
It is also found at Pratt's Ferry on the Cahaba. That there 
are many other occurrences of it in Bibb county, other than 
those specially to be described below, there can be little 
doubt. 

Kinds (^ Rock. — The most characteristic rock is a blue 
limestone, often argillaceous, containing locally, immense 
numbers of the peculiar fossil Madurea Magna. Other strata 
of the limestone are thin-bedded and flaggy, breaking up 
easily into regular blocks, with smooth faces. Frequently, 
beds are encountered which are made up almost exclusively 
of the fragments of crinoidal stems, with frequent impressions 
of ortJiooerata sometimes as much as eighteen inches long, 
and the shells of small brachipods. Ihis limestone, though 
so full of fossils, will not always yield them to the hammer, 
and a fresh fracture generally exposes only the crystalline 
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Iftoeti of the limestone. Upon weathered snrfaoeSy however, 
the fossils are frequently brought into relief. 

A compact blue limestone, almost pure, with no traces of 
fossils, has from its position, been referred to this sub-division, 
though it may belong to the next higher group. The argil- 
laoeous, and fla^y limestones, are very often fetid and bitu- 
minous. 

A section of the rocks of this period may be seen in passing 
from Pratt's Ferry, south-east, towards Mr. Cottingham's and 
beyond. I am unable to give the thickness of the several 
strata, which are exposed to the extent of about one mile, 
going across the strike. 

Beginning at the ferry, we find the following section in 
ascending order : 

1. Blue compact limestone, with Maclurea magna; the 
rock is full of the impreteions of these shells ; but owiug to 
its compactness they cannot be gotten out. According to the 
angle made between the shell and the weathered surface of 
the limestone, the shape of the impression varies. When the 
upper flat surface of the shell and the surface of the lime- 
stone coincide, the spiral whorls of the shell are brought out 
very plainly. When, however, the shell lies at an angle to the 
weathered surface, oval, crescent shaped, and semi-circular 
figures are brought out. 

2. A crystalline limestone, full of impressions of ortho- 
cerata, sometimes eighteen inches long. The mass of the 
limestone appears to be made up of fragments of crinoidal 
gtems and small brachiopod shells. These show only upon 
the weathered surfaces of the limestone. A fractured sur- 
face of the stone shows only crystalline facets. 

3. Grayish shales, or calcareous shales. 

4* Smooth-faced, shaly limestone, breaking up easily into 
regular rhomboidal blocks. 

6. Grayish limestone in valley. (Hills covered with drift 
pebbles.) 

6. Smooth, slaty, or shaly limestone nearly vertical, hav- 
ing a very strong bituminous smell. The latter rock is ex- 
posed very well in and near the road by Mr. Cottingham's, in 
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East of the Ooosa coal fields tiie DolcMnite of tiie Qoebee 

Group is again found, and it makes the country eastward to 
the Coosa river and beyond, into Talladega county. In many 
places from Cropwell down to Harpersville, and below to Wil- 
sonyille, this dolomite, with its characteristic chert, shows the 
presence of iron by the deep red color of the soil, and in Teiy 
many places the limonite is found in quantity sufficient to 
form ore banks. 

Notwithstanding this great superficial distribution of ore, 
the Shelby Furnace is the only one in the county. There is 
little doubt that there is ore enough to supply many blast fur- 
naces. 

Of other useful minerals found in connection with the dolo- 
mite, I may mention that at Kelly's creek a very pure speci- 
men of pyroltisite or black oxide qfrrumganese has been found. 
Of the extent of this occurrence, and its relations to the as- 
sociated rocks, I can say very little. 

The chert so characteristic of this formation, has been oc- 
casionally, in other States, manufactured into mill-stones, for 
which some of it is admirably suited, and it might be well if 
our people would take this fact into consideration. 

As in Bibb county, so here, some of the pure limestone 
strata of the formation are used for lime burning, and in the 
blast furnaces as a flux. 

Ibon Industry in Shelby County. 

There are two blast furnaces in the county, both the prop- 
erty of the Shelby Iron Company. The works are located 
about five miles south of Columbiana, with which town there 
is communication by a branch rail road from the S., B. & D. 
road. 

A blast furnace has been in operation here about thirty 
years. Furnace No. 1 is 12 feet across the bosh, and 66 
feet high. The average yidd per day: First blast, IS tons; 
second blast, 18 tons ; third blast, 14 tons, of 2,268 pounds. 
The two first blasts were on hot blast Pig Iron, and the last 
on car wheel Fig Iron, 



Ill 

This furnace blew oat December 15, 1874, having made a 
ran of three years, nine months and fifteen days. 

Famace No. 2 went in blast Jan. 6, 1H75, and has made an 
tkverage yield thus far (Feb. 2, 1875,) of 1 3 tons per day. Fur- 
naoe is 60 feet high and 14 feet across the bosh. 

The blowing cylinder of Engine No. 1 is 66 inches, and 4ti^ 
feet stroke ; of Engine No. 2, blowing cylinder 84 inches, and 
4 feet stroke. 

The waste gases are nsed for heating the boilers. 

The ore is Umonite, or brown hematite ; and fael, charcoal. 

Localities of the ore banks and limestone have already 
been given above, and need not be repeated here. 

Centbal Iron Works. 

R. W. Oobb, President; R. Fell, Jr., Secretary; Postoffice, 
Helena, Shelby county. 

This is the only rolling mill in the State ; one at Brierfield, 
in Bibb county, was destroyed duiing the war, and has never 
been rebuilt. 

This establishment has four puddling furnaces complete, 
and one heating furnace ; three engines, one of them, which 
drives the mill, 120 horse power; one muck mill complete ; 
one guide and hook mill; and the shears, squeezer, and 
punches necessary for the operations of the mill. 

The manufacture of the Bahama Loop Cotton Tie is made 
a specialty. 

With the new machinery put in, the production will be 
about 1,000 tons per annum. 

4. Chazy and Trenton Lihsstone. 

Lying east of the Quebec Dolomite, which is found near 
the eastern border of the Oahaba coal fields, we find a belt of 
this limestone of variable width. 

Part of the rock is impure and shaly, but much of it is 
nearly pure carbonate of lime, as can be seen from the analy- 
ses given below. 

Wherever the limestone occurs, the characteristic fossil. 
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In Bibb county, I have as yet to reoord only rodcs of fte 
lower or Siliceous group, and these only in one locality. 

Five or six miles north-east of Centreville, in 8. 6, T. S3, 
B. 10, E., a ridge of chert may be traced for some disUooa. 
The sides of this ridge are covered with angular fragmentBot 
chert, fiill of the impressions of crinoidal buttons, and ot 
brachiopods. On the flanks of the ridge are also seen many 
masses of limonite, some of which give promise of being good 
ore, whilst the greater part appears to be too much contami- 
nated with cherty matter to be of much value. This seeos 
to be the case with most of the limonite found in conneotioa 
with the Siliceous sub-group. The chert is sometimes quite 
- hard and compact; but again, it has decomposed into a white 
powder, filling cavities in the limonite. This siliceous powder 
is easily distinguished from " chalk," (the name usually giveo 
to it,) by its sharp, gritty feel, when rubbed between the fin- 
gers. 

7. Goal Measitres. 

Mr. Aldrich's paper will give all the information available 
concerning the Cahaba fields, so that any details of the oc- 
currence of coal seams in Bibb are unnecessary. 

8. Modified Dbipt. 

It has already, in several places above, been intimated that 
the pebbles, sands, conglomerates, &c., of the Modified Drift 
are occasionally found covering the hill-tops of some of the 
Silurian areas described. As we go south and south-east, iiie 
Silurian and other formations are soon lost under a deepcof- 
ering of the Modified Drift, which has not, as yet, been 
particularly studied. 



Shelby Couxtt. 

General Outline of (he Geology of Shelby County. 

A general idea of the geological relations of this couDty 
can, perhaps, best be given by taking the two cosJ fieldfi, the 
Cahaba and the Coosa, as the starting points. 
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The Gahaba river, above Helena, marks very nearly the east- 
em limit of the Cahaba coal fields. Below Helena, this Umit 
lies, in general, eastward of the river, as may be seen by^con- 
sulting a geological map of the State. Grossing Kelly's creek, 
the line between Shelby and St. Clair, a narrow strip of coal 
measures, the Coosa coal field is found ocoupj^g an area 
about 6-8 miles wide between the Cahaba and the Coosa 
rivers. This strip runs, in the northern part of Shelby, nearly 
south-west, but lower down it turns nearly south, and the 
sandstones and shales of the formation are found as far south 
as the line of the S., B. & D. B. B. Between the Cahaba and 
the Coosa coal fields, as thus described, we find the rocks of 
the Silurian, Devonian, and Sub-carboniferous formations dis- 
tributed in the manner given in the details below. It is proper, 
however, to state here, that the eastern and south-eastern 
limits of the Cahaba fields are marked by a iault or break in 
the strata, by which the Calciferous Sandstone and Quebec 
or Knox Shales are brought up to the level of the coal meas- 
ures. The amount of the displacement thus caused, can be 
given only after accurate and numerous measurements of the 
thicknesses of the several strata shall have been made. 

This fault has been accurately traced by Mr. Squire from 
the lower end of the Cahaba fields, as far north-east as Hele- 
na ; beyond that my own observations have not extended, nor 
have I the information which can enable me to speak confi- 
dently on this point. 

East of the Coosa fields, there is another fault by which 
the Quebec Dolomite is brought up to the level of the coal 
measures. This, in general, is the geological outline. The 
detailed examinations have as yet been made only over a 
small part of the county. 

GEOLOGICAL FORMATIONS. 

The geological formations, as yet identified in Shelby coun- 
ty, are, beginning with the lowest, the following : 

r 1. Calciferous or Knox Sandstone. 
Lower ^ 2a. Quebec or Knox Shale. 

Silurian. " 2b. Quebec or Knox Dolomite. 
3. Chazy, and Trenton. 
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Devonian 4. Black Shale. 

n«,.k^r*;f^».x«./ i 6« Sub-carboniferous. 
Carboniferourf. | g Coal Measures. 

1. Calciferous Sandstone, and 2. Quebec Shale. 

The geneftl characters of this rock have already been given, 
and it is necessary only to give the occurrences in Shelby 
county, so far as noticed. At Helena, the yellowish and red-, 
dish sandstones, with their accompanying shales, are seen in 
immediate juxtaposition with the sandstone of the coal meas- 
ures. The best exposure of this proximity of the two forma- 
tions is seen just east or south-east of the rail road bridge. 
Above the bridge, at the dam, ledges of this sandstone cross 
the creek, where they are brought out finely by the weather- 
ing away of the interpolated shales. Opposite the office of 
the Central Iron Works, a spring comes up from beneath a 
limestone stratum, which probably belongs near the limit be- 
tween the sandstone and shale. 

A marked difference in the dip of the rocks of the coal 
measures and the Calciferous, may be noticed at this place ; 
for the latter stand almost vertical, with a slight dip, however, 
towards the south-east, whilst the former dip south-east at an 
angle of 45 deg. or less. 

Going southward from Helena towards Montevallo, the road 
lies, in general, near the limit of the coal measures. At Mr. 
Dunnam's, 8. 22, T. 20, E. 3, W., the Calciferous Sandstone is 
seen, nearly vertical, and with a strike almost north and south ; 
and two or three miles south-west, in sections 32 and 33, T. 
20, B. 3, W., are the same rocks, showing a strike (perhaps 
local) of north 20 deg. west. From Helena this place, the 
variegated sandstones and shales are the prevailing rocks. 
About six and a half miles north of Montevallo, they are en- 
countered again, and within three miles of that town, the road 
lies entirely over these rocks. In the immediate vicinity of 
Montevallo the Knox formation has its best development ; but 
since the Calciferous or Enox Sandstone, and the Quebec or 
Knox Shale overlying it, are closely associated, and since the 
two are, in the absence of fossils, scarcely to be sharply sep- 
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arated, I haye thought it best to describe them together. 
Prot Safford, in his Geology of Tennessee, makes a three- 
fold division of his Knox Group, viz : 

1. Knox Sandstone. 

2. Knox Shale. 

3. Knox Dolomite. 

The three make in Alabama, as well as in Tennessee, a very 
well marked natural group -the Sandstone passing gradually 
into the Shales, by becoming thin bedded and shaly, and at 
last true shales, — the shales passing up into the Dolomite 
through the interposition of layers of shaly limestone. 

Upon paleontological grounds, the Sandstone has been 
separated from the Shale ; but in the absence of fossils, this 
separation is very difficult, as there is no well marked line of 
distinction between them lithologically. It may turn out, if 
fossils should be discovered, that what I have called the Cal- 
oiferous Sandstone, is only a part of the Shales, with ledges 
of sandstone interpolated. Still, since the Calciferous of this 
report is the exact representative ( in color and character of 
the rock,) of the typical Knox Sandstone, west of Knoxville, 
I shall refer the variegated thick bedded sandstones, with 
thin beds of shale, provisionally at least, to this geological 
horizon. I may here state, however, that I have not noticed 
fncoidal impressions in any of the sandstones in Shelby, 
whilst in Talladega, and Calhoun counties, where these rocks 
occur, these impressions are very characteristic, as they are, 
also, near Knoxville, Tenn. 

In passing from Mr. Aldrich's coal mine, a few miles west 
of Montevallo, eastward towards the latter town, after leav- 
ing the coal measures we go at once into the Calciferous, as 
is the case at Helena. Crossing a belt of this we come upon 
the vari^ated shales of the overlying Quebec formation, and 
these continue to Montevallo. Near that town, and west of 
tiie former resideoce of Hon. B. B. Lewis, the shales have 
beds of impure limestone interpolated. These beds have 
been traced by me about two miles north-east of Montevallo, 
iA section 16, township 22, range 3, west, near the house of 
Mr. Perry. Here the strata are almost entirely blue lime- 
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n«^K^«;f«^„./ i 6. Sab-carboniferous. 
Oarboniferourf. | g Coal Measures. 

1. Calciferous Sandstone, and 2. Quebec Shale. 

The geneftl characters of this rock have already been given, 
and it is necessary only to give the occurrences in Shelby 
county, so far as noticed. At Helena, the yellowish and red-, 
dish sandstones, with their accompanying shales, are seen in 
immediate juxtaposition with the sandstone of the coal meas- 
ures. The best exposure of this proximity of the two forma- 
tions is seen just east or south-east of the rail road bridge. 
Above the bridge, at the dam, ledges of this sandstone cross 
the creek, where they are brought out finely by the weather- 
ing away of the interpolated shales. Opposite the office of 
the Central Iron Works, a spring comes up from beneath a 
limestone stratum, which probably belongs near the limit be- 
tween the sandstone and shale. 

A marked difference in the dip of the rocks of the coal 
measures and the Calciferous, may be noticed at this place ; 
for the latter stand almost vertical, with a slight dip, however, 
towards the south-east, whilst the former dip south-east at an 
angle of 45 deg. or less. 

Going southward from Helena towards Montevallo, the road 
lies, in general, near the limit of the coal measures. At Mr* 
Dunnam's, S. 22, T. 20, E. 3, W., the Calciferous Sandstone is 
seen, nearly vertical, and with a strike almost north and south ; 
and two or three miles south-west, in sections 32 and 33, T. 
20, B. 3, W., are the same rocks, showing a strike (perhaps 
local) of north 20 deg. west. From Helena this place, the 
variegated sandstones and shales are the prevailing rocks. 
About six and a half miles north of Montevallo, they are en- 
countered again, and within three miles of that town, the road 
lies entirely over these rocks. In the immediate vicinity of 
Montevallo the Knox formation has its best development ; but 
since the Calciferous or Knox Sandstone, and the Quebec or 
Knox Shale overlying it, are closely associated, and since the 
two are, in the absence of fossils, scarcely to be sharply sep- 
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arated, I have thought it best to describe them together. 
Prot Safford, in his Geology of Tennessee, makes a three- 
fold division of his BLnox Group, viz : 

1. ELnox Sandstone. 

2. Knox Shale. 

3. Knox Dolomite. 

^he three make in Alabama, as well as in Tennessee, a very 
w-^ll marked natural group -the Sandstone passing gradually 
Us.'tiOthe Shales, by becoming thin bedded and shaly, and at 
J^tjQt true shales, — the shales passing up into the Dolomite 
^i^jrough the interposition of layers of shaly limestone. 

Upon paleontological grounds, the Sandstone has been 

^^^fcjarated from the Shale ; but in the absence of fossils, this 

^^^3)aration is very difficult, as there is no weU marked line of 

^^-istinotion between them lithologicaUy. It may turn out, if 

^^^^^figils should be discovered, that what I have called the Cal- 

^^^^-:ferous Sandstone, is only a part of the Shales, with ledges 

^^^^^^^ sandstone interpolated. Still, since the Calcif erous of this 

^^port is the exact representative ( in color and character of 

I rock,) of the typical Knox Sandstone, west of Knoxville, 

shall refer the variegated thick bedded sandstones, with 

beds of shale, provisionally at least, to this geological 

horizon. I may here state, however, that I have not noticed 

Qcoidal impressions in any of the sandstones in Shelby, 

whilst in Talladega, and Calhoun counties, where these rocks 

^^<::>5cur, these impressions are very characteristic, as they are, 

3y near Knoxville, Tenn. 

In passing from Mr. Aldrich's coal mine, a few miles west 

Montevallo, eastward towards the latter town, after leav- 

^^Sng the coal measures we go at once into the Calciferous, as 

is the case at Helena. Crossing a belt of this we come upon 

the variegated shales of the overlying Quebec formation, and 

these continue to Montevallo. Near that town, and west of 

the former residence of Hon. B. B. Lewis, the shales have 

beds of impure limestone interpolated. These beds have 

been traced by me about two miles north-east of Montevallo, 

ix^ section 15, township 22, range 3, west, near the house of 

Mr. Perry. Here the strata are almost entirely blue lime- 
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stone, with thin argillaoeous bands. The weathering of this 
rock brings into relief the argillaceous seams, and the lime* 
stone appears very distinctly banded. Associated with this 
banded limestone is a very peculiar conglomerate, composed 
of small rounded masses of limonite, made up of concentric 
layers, and held together by a yellowish-white calcareous 
cement. 

The strata of this limestone, from one mile north-east of 
Monteyallo up to this place, strike nearly north-east and dip 
at high angles south-east. At Mr. Perry's the dip is nearly 
vertical, and a branch running over the upturned edges of the 
rock, brings out its peculiar structure very clearly. 

This blue limestone, with thin argillaceous seams, lies near 
the top of the Quebec Shale, and the transition from it into 
the blue layers in the lower part of the Quebec Dolomite, is 
very gradual, and may be best noticed in Montevallo, just be- 
low (west of) the Female Academy. Down the slope of the 
little hill, about fifty feet thick of a blue limestone, which is 
probably the base of the Dolomite, outcrops in successive 
ledges, forming a very gradual transition to the blue argilla- 
ceous limestone which we have just mentioned. Having no 
fossils by which these rocks can be certainly identified, their 
exact position is of course, in part a matter of conjecture, 
still I feel tolerably confident, that the line between the Que- 
bec Shale and the Dolomite, may bo found near the point in- 
dicated. 

Betuming now to Mr. Perry's in section 15, and going 
northward, we cross from the blue banded limestone, into a 
valley of red, buff colored and yellow shales, which are very 
characteristic. These shales are found first alternating with 
thin layers of limestone, which gradually disappear, and 
there succeeds a belt of the shales, with their peculiar agree- 
able colors. The valleys formed by these shales are much 
valued farming areas. 

Continuing our course northward, we encounter thin seams 
of yellowish and reddish sandstones, interbedded with the 
shales. These sandstones become more numerous as we pro- 
ceed, and at the mill in section 10, township 22, range 3, west, 
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*&ey are the preyailing rocks, with subordinate layers, how- 
ever, of buff, and chocolate colored shales. These, in disinte- 
grating under the influence of the weather, break up into small 
pointed pieces, which resemble wooden shoe^pegs. How much 
ftirilier north-east this belt ot shales and sandstones contin- 
^^*3 1 have not yet the means of knowing, but I think itprob- 
*l>le that it turns northward very soon, if it does not die out 
^'together, for between the mill in section 10, township 22, 
'■^^^ge 3, west, and Longview on the South A North Ala. E. R., 
^^^^re is a belt of Dolomite succeeded by the Chazy limestone. 
South and south-west of Montevallo, the belt may be traced 
•■^^^ several miles, and a very fine exposure of the strata can 
» seen near the residence of the late Mr. Paul Lewis, where 
<Qt in the branch road running out to the coal mines, lies 

' the bank of the creek. 
On the road from Centreville to Montevallo, about two 
'-^^^^ilee north of where it crosses Mahan's creek, the line be- 
^"^^reen Bibb and Shelby, outcroppings of these shales and 
^^^^ndstones are seen, and these continue to within a mile of 
'^^^ontevallo, where the Dolomite is entered. 

3. QuEBEO OB Enox Dolomttb. 

As this formation is very well exposed in the immediate 
^^^iciniiy of Montevallo, I shall take its occurrence there as a 
'^^tarting point in the description. 

In speaking of the Quebec Shale, it was stated above, that 

"%ih6 upper blue limestone layers of that formation, pass with 

^raduflJ transition into the blue limestone observed in the 

"western edge of the town of Montevallo. This limestone, I 

take to be the lower part of the Dolomite in this place ; about 

fifty feet of it outcrops at the place indicated. Coming into 

the town, the deep red color of the soil cannot fail to attract 

attention. This deep red color is characteristic of a belt of 

land lying between the shales and the first ridge of chert 

about a mile east of Montevallo ; it is due to the iron held by 

the Dolomite. 

Near the bridge over Shoal creek, are YAuBb formed by 

8 



106 

strata of the Dolomite, and a fine spring issues from beneath 
the bluff. Some of the Dolomite layers here are banded 
with thin seams of silicious matter, which . become very 
prominent upon the weathering away of the rock. These 
projecting lumps and bands of chert, give to the dolomite a 
very rough and uneven surface. 

At this point the strike appears to be nearly north and 
south, with a dip of five to ten degrees east. This slight dip 
may be noticed also in the lower strata of the formation, the 
blue limestone layers, in the western edge of the town, and 
the passage from these slightly inclined strata, to the nearly 
vertical beds of the underlying shales, a mile distant or less, 
in noteworthy. 

Qoing from Montevallo eastward, near the crossing of the 
creek, another fine spring may be seen issuing from beneath 
the light gray dolomite of this formation^ Continuing east- 
ward, the road crosses near the town a considerable ridge^ 
formed of the chert, so characteristic of the Dolomite, and 
especially of its upper part. To this ridge succeeds a valley, 
and then another chert ridge, beyond which we come into the 
valley underlaid by Chazy limestone. The western edge of 
this limestone valley is about three miles from Montevallo. 

Lying east of the belt of sandstone and shales, already 
described, and between it and the limestone valley of the suc- 
ceeding formation, the Dolomite has been observed from 
Montevallo as far north as Helena, from which place it con- 
tinues, without doubt, north-eastward towards the Georgia 
line. 

A special enumeration of details concerning its occurrence 
in the area indicated is not necessary, and I shall confine my- 
self to an account of the 

Useful Rocks and Minerals. 

First in importance are the iron ores. Limonite^ or the brown 
iron ore, is the only one of the iron ores of the formation of any 
economical value. It would be impossible to enumerate all 
the localities where it is found. As yet, but few of the ore 
banks in this part of the county have been worked, there 
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being only one fnmaoe in the county, though the Brierfield 

ftimaoe in Bibb, has drawn upon Shelby for a part of its ore. 

In the lower edge of the county, soon after crossing the 

oreek which forms the southern boundary, limonite of good 

quality may be observed everywhere along the road for the 

^Ustance of a mile or two. Again, in the southern edge of the 

*fcown of Montevallo, close by the rail road depot, is the bank 

from which ore was shipped by Mr. Ware to the Bibb furnace. 

TjL'he iron made from it is said to have been of the best quality, 

cmd indeed some of the best and toughest iron made in the 

State has been turned out from the Brierfield furnace. This 

3f ontevallo bank, or part of it at least, is the property of Mr. 

"Wells of that town. 

Northeast of Moutevallo, near Longview, in S. 19, or 20, or 
21, T. 21, R 2, W., is a bank which promises well, but which 
^las not yet been thoroughly explored, unless by private en- 
^rprise. 

This iron land has, I believe, recently become the property 
of the Shelby Iron Company. 
I give below two analyses by myself, of ores from this place. 

No. 1. Radiatdy fhroua^ limonite ; outer surface smooth^ mamr 
donated, with reddish color ; interior rough, mare or less pa* 
rotis amd ochreous, Shelby County, six or eight miles north- 
east of Montevallo. 

Specific gravity 4\31 

Combined water 11.19 

Siliceous matter 3.09 

PerrioOxide 84.10 68.89 MetaUic Iron 

Alumina ^ 0.27 

Oxide Manganese trace. 

Lime 1 .02 

Magnesia O.QS 

Phosphoric Acid. 0.20= 0.09PhoBphoni8. 

Sulphur 0.46 

Total 100.00 

100 Iron contain 0.15 Phosphorua 
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No. 2. Compact liaumite^ breaking vnth mmootk c(mcihaidalfrai> 

ture; moderately briWe ; color of ore^ light Kver^brovm; of 
potuder, yellow. Shelby county, six or eight milea north-eaat 
of MontevaiBo. 

Specific gravity. 8.61 

Combined water 11.27 

Siliceous matter 13.49 

Ferric Oxide 73.44—61.43 Metallio Iron 

Alumina 1.03 

Oxide Manganese .00 

Lime 0.38 

Magnesia . 08 

Phosphoric Acid 0.33= 0.14 Phosphorus. 

Sulphur 0.28 

Total. 100.30 

100 Iron contain 0.27 Phosphorus. 

A specimen of limonite from this Dolomite belt, from Shelby 
county, five miles north-east of Helena, gave me the following 
composition in 100 parts : 

Combined water 11.98 

Siliceous matter 1 .50 

Ferric Oxide 84. 03 =-58. 82 Metallio Iron 

Alumina 0.20 

Oxide Manganese 0.20 

Linjie ; 0.24 

Magnesia trace. 

Phosphoric Acid 1 .22=* 0.49 Phoqphoms. 

Sulphur ^.. .03 

Total 99.40 

100 parts Iron contain 0.83 Phosphoru& 

West of Siluria on the S. & N. Boad, are several occurren- 
ces of limonite, of whichi however, I have no analysea 

Again, south or south-east of Columbiana, at the Shelby 
Iron Works, we find one of the most extensive limonite de- 
posits that has been yet explored. The works are in S. 13, 
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T. 23, B. 1, W.y and the ore banks are fonnd wiihin an area 
of a mile or two abont the works. 

Of the quality of this ore, analyses given below, and in 
Prof. Tnomey's report, as well as the well known qnaUty of 
the iron made from it, are sufficient indications. 

Through the kindness and liberality of Mr. Walter Crafts, 
Snpi of the iron works, I am enabled to give the following 
analyses of ore made by Prof. 0. F. Chandler : 

Ancdyaia of ore from the banks of the Shelby Iron Company. 

Combined water 9.25 

Siliceous matter 7.06 

Ferric Oxide 78.86-55.20 MetalUc Iron 

Alumina 2 .37 

Oxide Manganese 1 .49 

Lime 0.68 

Magnesia trace. 

Phosphoric Acid 0.37— 0.16 Phosphorus. 

Sulphur 0.14 

Total : 100.12 

100 Iron contain 0.29 Phosphorus. 



Boasted Ore from banks of ShfUby Iron Oo. 

Combined water 8.80 

Siliceous matter 11.74 

Ferric Oxide 81.35-^6.19 Metallic Iron. 

Alumina 1 . 59 

Oxide Manganese 0.75 

lime O.W 

Ifagnesia. 0.12 

Phosphoric Acid O.U— 0.06 Phosphorus. 

Sulphur. 0.16 

Total 100.09 

100 Iron contain 0.09 Phosphorus. 
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East of the Oooea eoal fields the Dolomite of the Qoebeo 

Group is again found, and it makes the coantrj eastward to 
the Coosa river and beyond, into Talladega oonnty. In many 
places from Cropwell down to Harpersville, and below (o Wil- 
sonyille, this dolomite, with its characteristic chert, shows the 
presence of iron by the deep red color of the soil, and in veiy 
many places the limonite is found in quantity sufficient to 
form ore banks. 

Notwithstanding this great superficial distribution of ore, 
the Shelby Furnace is the only one in the county. There is 
little doubt that there is ore enough to supply many blast fur- 
naces. 

Of other useful minerals found in connection with the dolo- 
mite, I may mention that at Kelly's creek a very pure speci- 
men of pyrolusite or Hack occide of manganese has been found. 
Of the extent of this occurrence, and its relations to the as- 
sociated rocks, I can say very little. 

The chert so characteristic of this formation^ has been oo- 
casionally, in other States, manufactured into mill-stones» for 
which some of it is admirably suited, and it might be well if 
our people would take this fact into consideration. 

As in Bibb county, so here, some of the pure limestone 
strata of the formation are used for lime burning, and in the 
blast furnaces as a flux. 

Iron Industry in Shelby County. 

There are two blast furnaces in the county, both the prop- 
erty of the Shelby Iron Company. The works are located 
about five miles south of Columbiana, with which town there 
is communication by a branch rail road from the S., B. & D. 
road. 

A blast furnace has been in operation here about thiriy 
years. Furnace No. 1 is 12 feet across the bosh, and 66 
feet high. The average yidd per day: First blast, 13 tons; 
second blast, 18 tons ; third blast, 14 tons, of 2,268 pounda 
The two first blasts were on hot blast Fig Iron, and the last 
on car wheel Pig Iron, 
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This famaoe blew out Deoember 16, 1874, having made a 
run of three years, nine months and fifteen days. 

Furnace No. 2 went in blast Jan. 6, 1S75, and has made an 
-average yield thus far (Feb. 2, 1875,) of 1 3 tons per day. Fur- 
nace is 60 feet high and 14 feet across the bosh. 

The blowing cylinder of Engine No. 1 is 66 inches, and 4^ 
feet stroke ; of Engine No. 2, blowing cylinder 84 inches, and 
4 feet stroke. 

The waste gases are used for heating the boilers. 

The ore is limonite, or brown hematite ; and fael, charcoal. 

Localities of the ore banks and limestone have already 
been given above, and need not be repeated here. 

Central Ibon Works. 

R W. Oobb, President; R Fell, Jr., Secretary; Postofficei 
Helena, Shelby county. 

This is the only rolling mill in the State ; one at Brierfield, 
in Bibb county, was destroyed during the war, and has never 
been rebuilt. 

This establishment has four puddling furnaces complete, 
and one heating furnace ; three engines, one of them, which 
drives the mill, 120 horse power; one muck mill complete ; 
one guide and hook mill; and the shears, squeezer, and 
punches necessary for the operations of the mill. 

The manufacture of the Alabama Loop Cotton Tie is made 
a specialty. 

With the new machinery put in, the production will be 
about 1,000 tons per annum. 

4. Chazt and Trenton Limestone. 

Lying east of the Quebec Dolomite, which is found near 
the eastern border of the Cahaba coal fields, we find a belt of 
this limestone of variable width. 

Part of the rock is impure and shaly, but much of it is 
nearly pure carbonate of lime, as can be seen from the analy- 
ses given below. 

Wherever the limestone occurs, the characteristic fossil. 
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Madurea magna^ can generally be seen upon the weattieKd 
surfaces of the rock. 

The upper part of the belt seems generally to be oooupoed 
by a compact bluish gray limestone in whioh few if any traoei 
of fossils are to be found. This may belong to the lower part 
of the Trenton, the Black rivei limestone; but thd ooUeotioim 
of fossils thus far made are too meagre to render 9k distiae- 
tion possible. 

In going southward from Helena, after croesing i^ belt of 
Dolomite, one comes into a blue limestone area, and the lit- 
tle ridges radiating from a central elevated pc^t can be seen 
on most of the outcropping masses qjf the limestone. This 
limestone here, as in Bibb county, seems to be at the baae of 
the chazy, or perhaps it may belong to the top of the under- 
lying Dolomite. At any rate, a narrow belt of it is found 
between the Dolomite and the blue limestone with madurm. 
The road which lies over the lower blue limestone, is one of 
the worst imaginable, for the rocks all he near the snrfaoei 
and above it, and a clear wagon way is impossible without 
the expenditure of some well directed labor; and, as is' well 
known, in our State such labor is never put upon the public 
roads. These bald rocky places are covered with a growth 
of red cedar. 

The road from Helena follows this limestone, as far south 
as Siluria station. Besides the easily recognized madurea^ 
the limestone shows great numbers of other fossils, which are, 
however, difficult to identify, since they appear only as promi- 
nences upon weathered surfaces, and it is impossible to 
detach them from the rock. No doubt a diligent search 
would be rewarded by the discovery of some fossiliferous 
strata from which the shells might be extracted. 

At Siluria a wide flat valley is underlaid by this limestone, 
and the edges of the strata can be seen over the plain, like 
low walls. The western boundary of the valley here is a 
ridge of chert of the underlying Quebec Dolomite, and near 
the foot of it issue bold limestone springs. A fine pond 
spring was seen upon the land of Dr. Tichenor. 

Near the station, and also upon the land of Dr. Tichenor, 
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a ridge is noticed upon which are some ontcrops of an impnre 
argiUaceoas limestone, which has been bnmed and tested as to 
its fitness for a cement rock. The tests made by Mr. Figh, of 
Montgomery, and Mr. Beynolds, of Prattyille, show condn- 
siYely that this limonite, properly prepared, will make a first- 
rate hydraabc cement. 

Other localities in Bibb and Talladega connties, where rock 
occnrs suitable for this pnrpose were yisited, bat no practical 
tests have been made of it. There is yery little donbt, how- 
ever, that there is a sufficient quantity of cement rock in the 
State, but our people seem, as yet, to have given very little 
attention to this subject. 

South of Siluria the Chazy limestone extends in an un- 
broken area to Longview, in section 19, township 21, range 2, 
west. Here the Dolomite comes eastward near to the rail 
road, and the Chazy occupies a belt of about three miles 
in width, east and west. The eastern limit of it is made by a 
ridge of sub-carboniferous chert, full of crinoidal buttons. 

Below Longview, I have seen very little of this formation, 
except as far South as the line of the Selma, Rome & Dalton 
Boad, and I cannot give a better idea of its location in this 
part, than by a section of the strata crossed in going from 
Montevallo to Calera. The line of this section lies very near 
the base line of the Huntsville survey. 

After leaving the chert ridges, east of Montevallo, which 
have already been mentioned in connection with the Dolo- 
mite, the section passes into a low valley with water-worn 
ontcrops of blue limestone, with the usual "ridgey" surfaces. 
As well as could be made out, this limestone strikes nearly 
north and south and dips east. This place is about three 
miles east of Montevallo, and near Dr. Hale's lime-kiln, 
which this rock supplies with material. At the crossing of 
the dirt road and the rail road the limestone is succeeded by 
a mass of black shales or slates, overlaid by a heavy bed of 
chert, full of impressions of brachiopod shells and the joined 
stems of orinoids. 

This chert belongs imdoubtedly to the Siliceous Ghroup of 
the Sab-carboniferous. The shales may be the so-called 
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Black Shale of DoTonian Age, thongh I haye no meaiiB d 

determiDiDg absolutely, this point. 

Continuing westward, the ridge of crinoidal chert iB mo- 
needed by a belt of black shales, and then by limestone agun, 
probably Chazy ; and this alternation of Oheriy ridges, wift 
blue liiaestone, continues as far as Calera. At that place tlM 
Ohazy limestone prevails. About one mile east of Oalen, 
near Mr. Dare's lime-kiln is a ridge of Orinoidid Chert, wifli 
impressions of brachiopod shells, striking nearly nortb and 
south, or perhaps a litttle east of north. A blue limestone 
may be seen at the foot of the western slope of this ridga 
From this, the kiln is supplied. I discovered no fossils in iiie 
rock, but from its general appearance, and close resemblance 
to specimens of the Chazy limestone, I have little donbt 
that it belongs to that horizon. 

Near Mr. Thompson's house, just north of Calera, is a 
quarry in dark blue aigillaceous limestone, which is fos8i]ife^ 
ous, though I was unable to get a single specimen which 
could be identified. This limestone is immedia.tely overlaid 
by a mass of black slates, splitting like roofing slates, but 
more fragile. About ten feet of these slates are exposed 
above the limestone. At this particular point the rocks 
strike nearly east and west, and dip five to ten degrees north. 
The slates lie under a mass of chert which forms a small 
ridge. The chert is like that near Dare's kiln, full of impres- 
sions of brachiopod shells, and of crinoid stems. 

The explanation of the above facts, which seems to me 
most probable, is that between Montevallo and Calera, the 
Chazy, and perhaps the Lower Trenton limestone, is bent up 
into several waves ; in the troughs of these waves are the 
remnants of the Black Shale and Sub-carboniferous Chert, 
which at one time probably covered also the crests of these 
folds, but which have been removed by denudation. I put 
this forth as a conjecture, although my observations of the 
dip have not been numerous enough to enable me to assert 
that the strata lie in folds. It may be on the other hand, 
that a succession of faults has brought about this repetition 
of the Chazy and overlying beds. I regret that the only 
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time I have been able to give to this locality has been wfaflst 
crossing it hurriedly on my return after the oonclusion of the 
season's field work. 

n any of the Upper Trenton, or Cincinnati beds are asso- 
mted with the above-mentioned Chazy outcrops, they have 
not yet been identified. 

Besides this area, there is a limestone, east of the Shelby 
bon Works, which furnishes the flux for the furnace, which 
Erom its position between the Dolomite on the west, and Sub- 
oarboniferous strata on the east, may possibly belong to this 
formation. The analyses of difierent beds of this rock given 
below, show, when compared with analyses of the Chazy 
from other localities, great similarity in the composition ; 
though, perhaps, very little significance should be attached to 
this, since pure limestones may belong to any geological 
horizon. 

Economic Materials^ Minerals^ dtc. 

This formation furnishes in this part of the State most of 
the limestone used in the manufacture of lime. 

Calera has long been known for the excellence of the lime 
manufactured there. At present there are two kilns at that 
place luider the superintendence of Mr. N. B. Dare. The 
rock is supplied from the formation under consideration. 

North of Calera are other kilns supplied from the same 
source. At Longview, section 19, township 21, range 2, west, 
is the kiln of Mr. James M. Reynolds. 

I give below two analyses by myself, of the limestone used 
by him. 

No. 1. Compact draiMXjlored UmeaUme^ ahounng ooccuionci crys" 
iaBine faces; breaking with aplintery fracture. 

Specific gravity. 2.81 

Carbonate of lime 99.11 

Carbonate of Magnesia 0.75 

Iron and^^umnia 0.13 

Siliceous matter 0.39 

Total 100.38 
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No. 2. Very fine grained to compact. From aame loediig. 

Specific gravity ; 2.75 

Carbonate of Lime 99.16 

Carbonate of Magnesia 0.75 

Iron and Alumina. slight trace. 

Siliceous matter 0.1£ 

Total 100.06 

Both specimens were tested for sulphur and phoqphorafl» 
and neither was detected. 

The limestone analyzed above, is from the upper part al 
the belt, and is probably one of the limestones of the loweflt 
Trenton, (Bird's eye or Black river.) Upon this point, how- 
ever, the evidence of fossils is too scanty, as yet^ to enable 
me to speak with certainty. 

All the limestones used for lime-burning at Siluria, Caiera, 
4&C., are practically the same in composition as the aboTO. 
There are of course, slight local variations, but from a num- 
ber of analyses from various sources, the carbonate of lime 
is between 95 and 99 per cent. 

The following analysis by Pro! C. F. Chandler, has been 
kindly furnished by Mr. Crafts : 

Limestone from Mr. Jones', Section 28, Toumship 21, Bange 2, 

ioest, on S. & N. HdH Road near Longvietc. 

Carbonate of Lime 97.52 

Carbonate of Magnesia 1.27 

Iron and Alumina 0.35 

Silica 0.78 

Phosphorus Trace. 

Sulphur 0.00 

Total 99.92 



Near Siluria station are the Bockland lime-Works of Maj* 
Wagner. The kiln is in section 35, township 20, range &» 
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iresL It is built upon Page's patent ; the limestone is raised 
to the top of the kiln by means of an elevator, run by steam 
power. 

The Silnria Lime Works, Messrs. Holt & Co., are in sec-* 
tion 2, township 21, range 3, west, about a mile from the 
station. The limestone is the same as that used by the Bock- 
land KihL 



A specimen of the limestone from the quarry of the Shelby 
Iron Company, has been analyzed for the survey by Prof. 
Sfaibbs, with the following results : 

Carbonate of lime 96.70 

Iron and alumina 1.40 

Insoluble matter 2.60 



100.60 



I append also some analyses by Mr. J. B. Britton of the 
™^tone from the quarry east of the Shelby Iron Works, in 
'^on 15, township 22, range 1, east I am indebted to the 
^^OfaKty of Mr. Crafts, superintendeBt of the iron works, for 
^ ^alyses. 



-^^mestone/rom the Quarry of the Shelby Iron Company. 

No. 1 No. 2. 

Carbonate of lime 93.77 98.91 

Carbonate of magnesia. . . 2.48 0.58 

Iron and alumina 1.01 0.63 

Siliceous matter 2.09 1.08 

Phosphoric acid 0.00 0.00 

Iron pyrites 0.29-0.16 sulphur. 0.10 

Water 0.23 0.00 



Total. 



.99.87 



101.30 
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No. 3. Seam from same quarry , light ocioredy granuhr, 

Oarbonate of lime 67.65 

Carbonate of magnesia 24.91 

Iron and alumina 3.68 

Siliceous matter 8.46 

Sulphur 0.02 

Phosphorus 0.03 

Water; and loss 0.45 

Total 100.00 



No. 4. Dark odored, compact aeam^from same quarry. 

Oarbonate of lime 96.40 

Oarbonate of magnesia. 0.94 

Iron and alumina 0.68 

Insoluble matter 2.25 

Sulphur Traoe. 

Phosphorus Trace. 

Water, and loss. . . ^ 0.73 

Total 100.00 



Of other minerals there is not much to record. Just south 
of Calera, and associated with beds of limestone of this 
group, is a small bed of limonite exposed in the dry ohannel 
of a little branch. The limonite has very intimately mixed 
with it, in varying proportions, barite or heavy spar. Some 
portions of the bed showed almost pure limonite, otiieis 
limonite and barite in equal proportions, and still others, 
almost pure barite. Scarcely a hand specimen could be ob- 
tained without both minerals. 

Barite in veins constantly accompanies the belt of Chsssj 
limestone described above. 
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.4 BiAOK Shale, Devonian. 

Of the occurrence in Shelby county of this stratum, the 

fepresentative, in Alabama, of the Devonian system, I can 

not feel absolutely certain, yet I have reason to believe that 

the black shale, which is found immediately underlying the 

Crinoidal Chert of the Sub-carboniferous formation, between 

Montevallo and Calera, and beyond that, belongs to this 

period. I have, as yet, found no fossils in any of it, but in 

its general characters it agrees with the description of the 

Slack Shale in Tennessee. Characteristic is the occurrence 

almost universally in it, of spherical or flattened masses of 

^n pyrites. Scarcely an outcrop of the shale has been seen 

^ which these balls of pyrites have not been found. It is 

probable that the Shelby Springs, (sulphur,) come from this 

^e. In other parts of the State, sulphur springs arising 

^m it are common enough. 

Near Mr. Thompson's at Calera, there is in the bed of a 
wauch a black bituminous shale which will bum, and it is 
found underlying a ridge of Crinoidal Chert, of Sub-carbon- 
tferous age. From Mr. Dare and Mr. Thompson, I learn 
*^^t the same shale is found in the vicinity of Calera, in a 
^ilar position at many other points. 

The section of strata between Montevallo and Calera, 
given a few pages above, may also give some information 
^pon this point. 

5. Sub-Carboniferous. 

In speaking of the Chazy limestone, most of the occur- 
rences of this formation, in Shelby county, within the area 
examined, have already been given. 

The formation is represented usually by its lowest mem- 
ber, the Siliceous, and the principal rock is a porous chert 
filled with the impressions of shells, and crinoids. The dis- 
solving away of the calcareous parts of the shells, &c., gives 
to this chert its porous character. 

The chert usually forms ridges which have their normal 
position on the eastern limit of the areas of Chazy limestone. 
Such is the case from Siluria to Calera, where I have exam- 
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tfttiTe <rf the formatioii, in a shair bine limesioiie fibiA 
weslfaerB into a dark brownish shale. Thk limestone is M 
<rf foflsilft, some of wfaidi are in a beantifal state cl prosenir 
tioiL Chief amongst these are the delicate, Isoe-like trao6B 
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ahK> the fragments of the stems of crinoida. One orinoid 
head foond, int>Tes to be a pentremite. Ojattioidiylloid 
corals also are not rare. 

The loeiditj is in a 11, T. 21, R 15, east, near the house 
of Mr. John T. Wilson. 

Specimens from this locality were submitted to Prol A. & 
Worthen, State Geologist of Illinois, who considers them tf 
belonging to the equivalent of the Chester Limestone of fbe 
niinois Geological Beports. This would bring them into the 
Mountain Limestone Group, of our subdivision, and the oo- 
curreuce of strata both of the Siliceous and Mountain Lime- 
stone Groups of the Sul>carboniferous thus far south in 
Shelby, is as interesting as it was unexpcted. 

Of useful materials in this formation, might, perhaps, be 
mentioned the chert, which often approaches in character 
buhr-stone. 

On very few of the cherty ridges enumerated above are ac- 
cumulations of iron ore— the brown ore wanting. So &r as 
my observation goes, however, it contains too much silica^ 
though frequently specimens of very fine limonite occur. 

6. Coal Measures. 

Mr. Aldrich*s paper will give all the information within oar 
roach, concerning the Cahaba coal fields. Of the Coosa fields 
no detailed examination has, as yet, been made, but notice of 
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tiiem and also of the Warrior fields will be found in the paper 
referred to. 



Between the ridge of snb-carboniferons chert at Dare's 
Xdme Kiln near Calera, and the belt of Knox Dolomite east 
of Columbiana, there is a great series of sandstones and 
shales, with one or two strips of limestone. I have not as 
yet been able to determine with certainty the age of these 
rocks, having found no fossils in them ; but I have little doubt 
ihat the sandstones and shales belong to the coal measures of 
tiie Ooosa field which extend southward as far as the line of 
the 8. R & D. rail road, and probably to the Metamoq)hic 
area below that. 

In fliis opinion I am strengthened by the fact that strips of 
Bub-carboniferous chert are found in several alternations with 
Ohasy or Black Biver Limestone, between Montevallo and 
Calera; and north of Oalera, the sub-carboniferous cherty 
ridges have been traced as far as Siluria Station. East of that 
point, some two or three miles, I am informed by Dr. I. T. 
ISohenor, President of the Agricultural and Mechanical Col- 
lege, that a bed of coal has been found. This could scarcely 
belong to the Cahaba fields, and it is Dr. l^chenor's opinion, 
also, ^at it belongs to the Coosa fields. Within the area of 
sandstones and shales which I have mentioned, are found one 
or two, and perhaps more, stiips of limestone, which are be« 
lieved by Prof. A. H. Worthen to be of the age of the Chester 
liimeetone of southern Illinois (sub-carboniferous), although 
no fossils were found in it, sufficiently well exposed to allow 
<rf an absolute determination. With this same limestone, or 
near it, is also found a moderately thick stratum of black car* 
bonaceous shale, with lenticular concretions of iron pyrites, 
whidi may he the Black Shale of Devonian Age. In the vi- 
cinity of Shelby Springs, which is in the midst of this sand*- 
stone and shale region, are found also beds of limestone, and 
the sulphur water may be derived from the shale. These, 
however, are mere conjectures, since without recognizable 
9 
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fossils the determinations of the ages of the rooks can not weQ 
be made with certainty. South-east of Columbiana, about 
four or five miles from the Shelby Iron Works, is another belt 
of shaly limestones with easily recognizable fossils, belonging 
to the sub-carboniferous group (Chester Limestone), aoooid- 
ing to Prof. Worthen's determination ; (see, also, above.) 

I have thus given the reasons for the belief that the shake 
and sandstones, which make up so large a part of the centnd 
region of Shelby counfy, are those of the coal measures of 
the Coosa fields. 

It may be noticed also, that further north-east« near the 
Coosa Valley road, just south of KeUy's creek, and also below 
Harpersville, the same sandstones and shales are observed, 
and on the way from Harpersville to Columbiana the country 
is a barren piney woods from near the former town to the val- 
ley of Four Mile creek, which is Knox Dolomite. Silioeona 
sandstones, with occasional faces drusy with quartz crystals, 
and yellowish ai^illaceous shales, make up this barren cotui- 
try. 

At Morgan's Mill a good exposure of the sandstones is 
found, and upon fragments of these rocks just below the dam, 
I found a black carbonaceous shaly material filling in fissuree 
in the sandstone, and covering some of the faces of it, a thick- 
ness of half an inch and more. This shaly substance looks 
very much like coal, but has only a small percentage of car- 
bon. It bums white before the blow-pipe, but does not de- 
crease materially in bulk. 

Out towards the north-west from Harpersville and KeUy's 
creek, is the rough, ru^ed country which is laid down on 
Prof.Tuomey's piap as the southern portion of the Coosa coal 
fields. I can not, therefore, resist, the conclusion, from my 
observations, that these measures extend still further south to 
the limit given above. I know, however, of no coal found far- 
ther south than the locality mentioned near Siluria. 



Near Columbiana, north-east, is a prominent ridge called, 
locally, the "Mountain;" but as my observations about Co- 
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Inmbia have been too limited to enable me to give with cex^ 
tainty the geolc^cal equivalents of the strata, I shall only 
give here a section of the rocks composing the Mountain, re- 
serving a farther description of this whole region to some fu- 
ture time. 

The Monntain has the shape of a horse-shoe, with the two 
free ends pointing north-east. Around the north-western 
arm of the horse-shoe flows Beeswax creek, which cuts the 
south-eastern arm in two at Leeper's Mill, S. 21, T. 21, B. 1, 
east 

In going over the Mountain from Columbiana, we cross a 
series of gray and buff shales with limestone at the foot of 
the ridge; higher up the Mountain, shaly sandstones passing 
into a fine grained conglomerate, with quartz grains of the 
size of a wheat kernel to that of a pea. (This conglomerate 
is exactly like specimens obtained from ilie Potsdam sand-> 
stone ridges in Talladega county.) The conglomerate forms 
the crest of the Mountain, and is succeeded on the other slope 
of the hill by highly ferruginous shaly sandstones, several 
strata of which become a tolerably fair ore of iron, as may 
be seen from the appended analysis. This ore is a red hemor- 
tiUf compact, and laminated, breaking into rhomboidal frag- 
ments, by reason of a series of joints. Minute clear crystals 
of quartfls are imbedded in the ore, which are of vitreous lustre 
on the fresh fracture, but become white and opaque after ex- 
posure. 

The ore does not seem to be confined to any one single 
stratum, but the shaly rock occurring with it has more or less 
of iron in its composition, so that in places it becomes an ore. 

Succeeding these rocks, is a second bed of conglomerate 
similar to the first, and after it shales and shaly sandstones 
to the bottom of the hill. Where crossed, the strata have 
the strike of the ridge, N. 10 deg. W. and dip N. 80 deg. E. 

On the south-east arm of the horse-shoe the Mountain is 
cut by Beeswax creek, and Leeper*s Mill is just below one of 
the ledges of conglomerate. The same shaly ferruginous sand- 
stones passing into an ore of iron, are here observed also. The 
strike is east north-east, and dip at an angle of 76 deg. or 
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more to the north north-west. Here also Kmestone is seen 
dipping under the sandstones at the foot of the ridge, whether 
conformably, or not, T am unable to say. 

The geological eqniyalents of these rocks have not yet been 
satisfactorily made out, and I shall leave that part of tiie 
subject to a future occasion, remarking only that the conglom- 
erate, to which the ridge owes its height and prominence, is 
precisely like some specimens from the Potsdam sandstone 
further north. 

Through the courtesy of Mr. Walter Crafts of the Shelby 
Iron Works, I am enabled to present the following analyses: 

lAmeatanefrom Quarry on S., B. & D. B. 5., near Columbiafia, 
by Dr. C. F. CharM&r. 

Carbonate of Lime 89.03 

Carbonate of Magnesia 3.91 

Iron and Alumina 1.08 

Iron Pyrites 0.26—0.136 Sulphur. 

Phosphoric Acid 0.00 

SiUca 4.88 

Water 0.64 

Total 99.80 

This is the limestone mentioned as dipping under the sand- 
stones of the Mountain. Analyses of the same rock from 
Beeswax creek are found in Prof. Tuomey's Beport. 

Two analyses of the red hematite ore from the mountain, 
No. 1, by Mr. J. B. Britton, and No. 2, by Dr. Chandler, are 
also given : 

No. 1. 

Metallic iron , 44.61 

Silica, Ac 29.06 

Sulphur 0.00 

Phosphorus 0.30 

Alumina 3.66 

Manganese 1.00 



100 parts Iron contain 0.67 Phosphorus. 



126 

No. 2. 

Ferric oxide 70.09-49.08 Metallic iron. 

SiUca 23.45 

Sulphur 0.11 

Phosphoric acid 0.77-0.34 Fhosphorus. 

Alumina, Ume, magnesia^ &c. . . 6.58 

Total 100.00 

100 parts Iron contain 0.69 Phosphorus. 
The analyses are made from ores from two different local- 
itieSy and the close agreement in composition is yetj notice- 
able. 



Near Calera, on the banks of Buxahatchee creek, are found 
bluffs of black slate which were noticed by Prof. Tuomey 
years ago. Other localities in the yiciniiy of Buxahatchee 
show similar outcrops of these slates, which have been exam- 
ined in several places as to their fitness for roofing slates. 
As yet, I know of no quarryiug done in them, and I am un- 
able to give their geological position, haying spent only a 
short time in the neighborhood. 

Between Shelby Springs and Columbiana, slates are well 
exposed in Gamp Branch and on Waxahatchee, and the ex- 
amination of these localities as well as those on Buxahatchee, 
will doubtless be of much interest 



TALLADEGA COUNTY. 

Topography, 

Talladega oounty lies between the high range of hills called 
the Blue Mountain, Bebecca Mountain, &c., on the east^ and the 
Coosa river on the west The water courses, with the excep- 
tion of Talladega creek, have their sources on the western 
flank of the prominent quartzite ridge called Blue Mountain, 
and flow westward into the Coosa. Talladega creek, on ilia 
other hand, takes its rise in the Metamorphic hills, outs its 
way through the highest of these, and through the slates and 
conglomerates of the Acadian group, and flows thence south- 
westward into the river. 

The principal range of hills in the county is the Blue 
Mountain on the eastern border. Next, in point of height, 
are the bills of Potsdam sandstone. West of the S., B. & D. 
Bail Boad, from Alpine station to Choccolocco creek, may be 
seen one of the most prominent of these ranges. At Alpine 
the height of one of the summits is 2,000 feet above the rail 
road level, or 2,495 feet above the sea level. North-east of 
Talladega the peak called Mt. Parnassus is one of the most 
prominent of these in that vicinity. 

In the south-western comer of the county, is a broken 
country called the Eahatchee Hills, which are, in part at 
least, Potsdam sandstone. A prominent peak amongst these 
lies immediately behind the residence of Mr. Albert Crump^ 
ler. It is 800 feet above the rail road level at Cbildersburg. 

Of secondary importance are the numerous cherty ridges 
of the Knox Dolomite. Some of these are isolated knobs, 
and have the namQ mountain attached to them. One of 
these, west of Alpine, is Calhoun Mountain, about 375 feet 
above the level of the Coosa at that point. 
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GbNEBAL GEOLOGtOAL OUTLDTE. 

The geological formations found in Talladega county, are — 
1. Acadian — Conglomerates and slates, semi- 
metamorphic. 
Lower 2. Potsdam — Sandstone. 
Silurian. 1 3. Calciferous — Sandstope, or Enox-Sandstone. 

4. Quebec | ^"^ ^^^^' ^^ ^^^^ ®^^^®' 

( (6) Dolomite, or Knox Dolomite. 

Devonian. 5. Black Shale. 

By far the greater part of the county is covered by the 
strata of the Quebec Dolomite, which stretches, with the few 
interruptions to be described below, from the Coosa river 
eastward to the semi-metamorphic slates and conglomerates 
of the Acadian Group. 

Near the centre of this area, or about half way between 
the Coosa and the Acadian Hills, rises a range of hills, or 
more properly mountains, of Potsdam Sandstone, which has, 
along its eastern flank, a fringe of varying width of Quebec 
Shales chiefly, though the Sandstone is not wanting in 
plaoes. 

In the southwest, the Kahatchee Hills, also Potsdam Sand- 
stone, make a very rugged country. Patches of the Dolo- 
mite, and also of the Quebec Shales, are caught in amongst 
these hills, and in some instances, half metamorphosed. 

Ijastly, the Black Shale is found on the western flanks of 
Hhe Potsdam Sandstone of the Kahatchee Hills in one or two 
localities, in the extreme southern and western portions of 
the county. 

Details. 

1. Acadian Slates and Conglomerate. 

The western border of the Metamorphic rocks in Alabama, 
is formed by a belt of slates and conglomerates, semi-meta- 
morphic in aspect, and varying width, but perhaps of an 
average width of six miles. These rocks which, in (ivery 
respect seem to be the exact equivalents of Prof. Safford's 
Oooee Slates and Conglomerates, are referred like them to 
the Acadian Epoch. 
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In my report for 1874, these rocks hare been described 
somewhat at length, and I shall give here only a detailed seic- 
tion of them along Tallad^a creek, from Dr. Taylor's mill, 
in section 13, township 19, range 5, east, as far np the creek 
as the Upper Falls, in or near section 27, township 19, 
range 6, east, a direct distance across the strike of aboat five 
or six miles, although following the meanderings of the creek, 
the distance is much greater. 

At Dr. Taylor's mill, the creek flows through a narrow 
gorge over one hundred feet deep, cut into greenish talooid 
or hydro-mica slates, emerging into the Silurian Valley at 
that place. The eastern part of the valley is occupied by a 
narrow belt of crystalline marble, blue and white, which, 
from its position and the associated minerals, I have little 
hesitation in pronouncing metamorphosed Knox Dolomite, 
(see below.) About a mile up the creek from the mill, the 
more compact strata of talcoid slates form a barrier, over 
which the waters of the creek fall in several beautiful cas- 
cades, ten feet and more in height. The long continued 
action of the waters has worn the rock into numerous pot- 
holes, in which flourish many varieties of water plants, and 
numerous fresh water gasteropods. As far as up as Biddle's 
mill, in section 16, township 19, range 6, east, the same slates 
prevail, and the creek flowing in general across the strike^ is 
often deflected from its normal northwest course, and flows 
along the line of strike. Wherever the creek has been thus 
turned aside, the slates are more compact and tougher, and 
present high bluffs, upon which, in the crevices of the rook, 
a scanty growth of red cedar is always found. In other 
places, where the creek flows along the strike, the rocks ap- 
pear to be much softer, though showing, in general, the same 
characteristics as the harder portions. In these places, also 
the creek has always a narrow bottom on each side, and the 
precipitous bluffs are wanting. In the south-west quarter of 
south-west quarter of section 17, township 19, range 6, east, 
is the crushing mill of Senator A. Cunningham, and the gold 
mine is in section 20, adjoining. The auriferous quartz yein, 
of varying thickness, Ues in a partially decomposed slate of 



129 

the Dfttnre of those spoken of above. (Bee also below.) The 
width of tho belt of tolerably uniform slates, (greenish, tal- 
coid or hydro-mica slates,) between Taylor's and Riddle's 
iniUs, is about four miles. 

Thenomerons shoals and falls formed where the creek cuts 
thioogh the harder strata of the slates, furnish water power 
^ 9b\mdBxxce. It has been utilized at three or four points 
onlj as yet, viz., Taylor's, Cunningham's, and Riddle's Mills, 
^d at the site of the old Maria Catalan Forge, in S. 17, T. 19, 
& 6, east This forge, like others of its kind, has been aban- 
doned since the introduction of blast furnaces. 

Above Riddle's Mill, the smooth, greenish slates become 

^ore and more siliceous, and pass soon into a conglomerate, 

^bich, with many alternations with softer yellowish, buff col- 

^''^d, and greenish talcoid slates, makes up the country as far 

^ the upper falls of the creek. 

^Xhe conglomerate, which is sometimes a slaty, arenaceous 

'^^Ok, but oftener quite massive, is made up of the lumps or 

P^V)ble8 of opalescent quartz, and opaque white fellspar, held 

^ a matrix of greenish talcoid matter. Where the greenish 

'^ ^trix prevails, the weathered masses of the coDglomerate 

^^ow a beautiful dark bluish green color. Other weathered 

5^«88e8 of this conglomerate are lighter and more yellowish 

*^^ color. 

Characteristic are the bluish, milky white opalescent quartz 
^^^bbles or grains. 

All the blufb and shoals of the creek above Riddle's Mill, 

^-^) tiie Upper Falls, are caused by these heavy beds of con- 

^^lomerate. Frequently large blocks of the rock have been 

loosened from their places above by weathering, and have 

tolled down the steep hill-sides into the edge of the water, 

^md, in some instances, far into the bed of the creek, causing 

^%he waters to make a dptour. It is upon these immense blocks 

of conglomerate, (often larger than the ordinary log-cabins of 

the country,) that the pleasing bluish green color is best seen. 

Upon a fresh fracture it is not so evident. In several places 

the creek flows through narrow gorges in the conglomerate, 

where the rocky banks of the stream rise abruptly, almost 
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predpitoosl J, at least two handred feet above the water leroL 

It needs scarcely to be mentioned that the shoals thuB 
formed afford an almost unlimited water power. 

The old Eagle Forge and the Eob Roy Forge were located 
upon this creek, the former in the south-east part and the bi- 
ter in the northern part of S. 21, T. 19, B. 6, E. 

The rugged nature of the hills which lie between this mag- 
nificent water power and the* outside world, will stand in tii6 
way of its utilization for some time to come. It should be 
noted, however, that the construction of a roadway along the 
banks of the creek, whilst necessitating the expenditure of a 
large amount of money and labor, would undoubtedly be a 
long stride towards bringing to light the mineral treasures d 
the Metamorphio regions beyond ; for it would open an easy 
highway far up in the heart of this region. 

That this is feasible, the excellent roads lately constructed 
along the Ocoee, and similar streams in Tennessee, are a pi- 
ficient proof. 

Above the site of the Eagle Forge, a belt of soft green tal- 
ooid or hydro-mica slates is found, similar to those below Bid- 
die's MiU. 

The Upper Falls are formed by a heavy-bedded quartzite 
which forms the crest of the highest ridges in this part of the 
Metamorpbic region. The Blue Mountain and Bebecca 
Mountain are formed in great part by it. 

The quartzite is principally, at this place at least, a dark 
bluish almost massive rock, with some mica, and perhaps 
feldspar. Subordinated, are lighter colored bedu, and also a 
very coarse conglomerate, frequently ferruginous. Towards 
the eastern flank of the ridge, I have always found a thin- 
bedded, fine grained siliceous slate, which breaks up into 
small pieces resembling chips of wo«d. The siliceous state 
varies in color from a dark slaty gray, to almost white. 

The " Great Falls " are located upon the maps at this place, 
where the creek cuts through the quartzite. They are, how- 
ever, beautiful shoals, but hardly true falls, as the highest of 
them are not more than three or four feet. The lowest falls, 
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just above Taylor's Mill| are muoh more deserving of the 
name — Ulls. 

Since the writing of my last report, I have reason to be- 
lieTe that the qoartzite just spoken of is a metamorphosed 
Potadam Sandstone. This point, however, will probably soon 
find its solution at the hands of Prof. Frank H. Bradley, to 
whom belongs the credit of having done more than any other 
man towards settling the disputed question of the age of the 
Metamorphic rocks of the Southern Apalachians. 

As one point of resemblance between the quartzite and the 
non-metamorphosed Potsdam Sandstone, may be mentioned 
the abundance of fine chalybeate springs, found in so many 
localities upon the flanks of each. (See Beport of 1874, pp. 
42 and 65, and also below, under Potsdam Sandstone.) 

Along the banks of Talladega creek, above Biddle's Mill, 
the bluffs and shoals, with few exceptions, are formed of con- 
glomerate ; it is not to be inferred, however, that softer slates 
are entirely wanting. Along the road from Ashland to Talla- 
dega, a few miles south of the line of the creek, the slates are 
seen to be almost, if not quite, as abundant as the beds of 
conglomerate. 

Below Biddle's Mill I believe the conglomerate plays a very 
subordinate part; heavy beds of greenish, soapy-feeling, 
smooth slates prevailing almost exclusively. 

Lastly, I may state that the rocks just considered have, al- 
most without exception, a strike of north-east and south-west, 
and a dip of 45 deg. or so, towards the south-east. I have 
never yet noticed any occurrence of the reverse dip (to north- 
west) in this belt of slates, <&c., either at this place, or else- 
where, where I hav^ crossed it. 

0/ Useful Minerals, in this formation in Talladega county, 
I have only to record gdl^, which has been profitably worked 
at the Biddle Gold Mine, (now the property of Senator Cun- 
ningham.) Much of the quartz here mined shows the gold 
plainly to the eye, and the numerous assays of samples from 
various depths, as well as the testimony of those who have 
worked the mine, show that the mining can be carried gn with 
profit 
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It is plam, howeyer, that with the rade machinery need modi 
of the gold is lost in working up. 

Gold has been mined also north-east and south-west of this 
place, in the same belt, but with no other appliances than the 
pick and pan. 

- 2. Potsdam Sandstomx. 

Of the sandstone of this age in Talladega county, there aie 
two distinct occurrences ; the one in the northern, and the 
other in the southern part of the county. The former, being 
more simple in its details, will be first described. 

Two or three miles north of Alpine Station, on the S., Kft 
D. B. B., a range of mountains extending from near Chocco- 
locco creek above Talladega, ends with three high and pioQ^ 
inent peaks. From these peaks a lower range may be seen 
turning southward, but soon dying out. This range iB the 
first of the Potsdam Sandstone indicated above. Whilst the 
range as a whole is a very distinct feature of the landscape, 
it is found to consist of a succession of higher points, with 
low places or gaps between. 

Mt. Parnassus, north of Talladega, is one of the weU 
known land marks of this range, and the three high points 
near Alpine are others. The range is not continuous, but 
made up of a succession of short ranges, not howefer, fol- 
lowing each other in the same straight line ; but as one dies 
out, another sets in en echdon, a little to the east or west of 
it, and tlius the chain is prolonged. Through the gaps thus 
formed pass the various roads leading from Tallad^a to the 
ferries on the Ooosa. The highest of the three points at 
Alpine, measures by the aneroid barometer 1,000 feet above 
the level of the rail road at the station, or 1,496 feet aboTe 
tide water. • 

The height of Mt. Parnassus, I have not measured, but it 
cannot be much less than that of the Alpine peak. 

The chains of Potsdam Sandstone often end abruptly, and 
after several miles of level country, begins another chain 
quite m abruptly as the other ended. The geological posi- 
tion of the sandstone is quite simple in this county. It is 
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bonnded on the west by the strata of the Quebec Dolomite, 
being brought up to that level by the faultings so common in 
the region of the Appalachians. The eastern flanks of the 
mountains and a strip of varying width at their feet, are usu- 
ally formed by the shales of the Quebec formation, which are 
in turn succeeded by the Dolomite, which then covers the 
coontiy to the next fault by which the Acadian slates are 
brought up to the day. 

It is probable that the Calciferous Sandstone intervenes in 
most places between the Potsdam Sandstone, and Quebec 
Shales, and, in truth, in those gaps left where one chain ends 
and the other begins, it is often found. 

The rocks are sandstones chiefly, with some fine grained 

conglomerate, with pebbles not larger usually than grains of 

wheat Characteristic markings in most places, are the 

Bandy rods caused by the boring of a marine worm Scdiikus 

linearis f into the yet soft sands of that ancient sea-beach, and 

Ae subsequent filling in with sand of these worm burrows, 

80 that when the loose material of the old sea shore was 

<^mpacted into a rock, these traces were preserved. These 

fiooliihus rods are extremely abundant in some localities of 

^Q Potsdam Sandstone, whilst others appear to lack them 

^together. I have not observed any other fossils in these 

^"^ks in Alabama. 

In making the ascent of the mountain at Alpine, at its base 

^ seen an outcrop of shaly, cherty limestone,^ belonging in 

r^). probability to the Dolomite of a latar formation, which 

'^^18 been brought up by faulting to a level with this. At one 

*^^3int half way up the mountain there is exposed a bluff of 

^^mdstone, striking about five degrees east of north, and dip- 

^^b^ing about eighty-five degrees to the south of east. One 

'^^-^yer here exposed is a black ore of iron, with somewhat 

^^esinous lustre, fragile, and having somewhat the appearance 

^^f coaL 

A partial analysis of this, by Mr. Britton, shows the fol- 
lowing composition : 

*Tbi8 rock affoids some beaatifal specimens of oolitic limestone. 
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Metallio iron 56.74 

Insolable siliceons matter (white sand). 0.76 

Sulphur None. 

Phosphorus 1.52 

Manganese Traoe. 

An exoeptionallj large amount of phosphorus, equhale&t 
to about 3.00 phosphoric acid, is the noticeable feature of Itis 
curious ore. 

A thin coating of limonite is seen in many places on fiie 
exposed faces of the rock, and, indeed, here as well as elae^ 
where, the Potsdam Sandstone seems to hold a considerabk 
quantity of iron, either as pyrite or as its deoompositicMi pio- 
duct, limonite. 

Near the summit, the heavy ledges of sandstone which 
form the crest of the mountain begin. On aoeount of the 
thickness of these beds, the rock appears almost massiTe at 
times, but where the bedding could be made out the straiB 
show a dip of between 85 degrees and 90 degrees towaids 
the south-east. Upon the summit of this and other moun- 
tains of this formation, are huge piles of rocks, the brok^ 
remnants of once continuous ledges. Upon these a scanty 
growth of oak, usually gnarled and often stunted, preyails; 
whilst under foot, the crevices between the rocks afford favo- 
rite retreats for the rattle-snake and black-adder. Other 
forms of life are rarely seen upon these bleak hill tops, ex- 
cept a clumsy black grasshopper, spotted with red, which is 
a constant denizen of the most barren soils. 

From the bold and abrupt manner in which these hiUs 
rise from the surrounding plains, fine views are nearly always 
to be had from their summits, so that the ascent of them 
more than repays the geologist for the fatigue endured, in 
giving him, so to speak, his geological bearings. In this case, 
to the westward across the Coosa were the blue outlines of the 
hills of the St. Clair (Coosa) coal fields. North-eastward 
stretched the chain of Potsdam Sandstone, from the point 
where we stood, far beyond Talladega. Eastward were the 
mountains of the Metamorphic with the subordinated hills of 
Acadian slates and conglomerates on this side ; between, lay 
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Southward, the broken country known as the Eahatchee 
Hills, showed some system in its structure when viewed from 
this elevated point. 

The large amount of iron in the sandstone of this forma- 
tion is shown by the chalybeate springs which have their 
sources in the mountains. A very fine spring of this kind is 
the Chocco Spring of Mr. Jarrett Thompson, some three or 
four miles north of Talladega. Near this spring, also, a con- 
siderable show of limonite is found, which seems to belong 
to the sandstone, though it may belong to the overlying Dolo- 
mite. 

North-east of Talladega, on Mr. Bowie's place, is another 
strong chalybeate spring at the foot of the mountain. 

3, Calcifebous OB Knox Sandstone. 

On the OAstem flank of the range of Potsdam Sandstone, 
which was the subject of the preceding section, it is probable 
that a fringe of Calciferous Sandstone will be found, though 
as yet I have not certainly identified it 

Some three or four miles west of that range, however, there 
is a very fine exposure of it at the Jackson Shoals on Chocco- 
locco creek, in S. 22, T. 17, R 6, E., about eight miles due 
north of Talladega. At this point a sharp comby ridge of 
Calciferous Sandstone, striking north-east and south-west, is 
cat through by the creek, forming beautifukshoals for about 
half a mile. The section of Calciferous strata here, begin- 
ning at the foot of the shoals and going up stream, strati- 
graphically also, from below upwards, is — 

1. Alternations of sandstones and shales, 800 to 900 feet 
thick. The colors of these rocks are exceedingly character- 
istic, buff, gray, and chestnut brown, the latter color prevail- 
ing. The shaJes graduate into sbaly argillaceous sandstones, 
and these into hard compact sandstones, which often show a 
large amount of green glauconite grains. By the weathering 
of these portions of the rock, the outer surface has a very dif- 
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ferent color from the inner, being a yellowish brown, froiD tbe 
oxidation of the glauconite, whilst the unalteied interior of 
the rock is a decided green. 

The softer shales between the harder sandstone ledges, 
wearing away more rapidly, have left these projecting in a se- 
ries of dam-like ridges, striking across the creek, and over 
these the water tumbles in small cascades. 

2. Light gray dolomite, usually quite cherty, though some 
parts of it are pure enough to furnish tolerably good lime— 
60 feet or more. ^ 

3. Sandstones, with smooth shining bedding planes, whieb 
often show ripple marks, and fucoid impressions. These roob 
are sometimes almost shales, sometimes tolerably thick bed- 
ded. The color is generally a reddish or chestnut brown, 
with some gray layers. Thickness about 60 feet. Thisfonss 
the upper sandstone barrier, or the beginning of the shoak, 
and the more rapid wearing away of the shaly strata, brii^ 
into prominence the harder sandstone, as in 1. 

4 Almost black limestone, which passes below into the 
sandstone No. 3. About 20 feet of this exposed. 

These rocks all dip south-east at an angle of 40 d^preee or 
more, and the entire thickness of the strata exposed, I haVe 
estiihated at between 900 and 1000 feet, which is probably not 
far from the truth. • 

From the Jackson Shoals this Calciferons ridge stretches 
in a direction a little east of north, across Blue Eye creek, 
towards Cane creek in Calhoun county, about the center of 
T. 15, R. 6, E. 

I have not personally traced this ridge, and give the above 
on the authority of Senator A. Cunningham. 

The tall of water at the Jackson Shoals is over 26 feet, and 
as the creek is a bold fuU stream, the amount of water power 
can easily be imagined. There would be very little difficulty 
in constructing the dams, as the sandstone ledges form them- 
selves tolerably good dams already. 

4 (a). Quebec or Knox Shales. 
The Potsdam Sandstone range west of Talladega is fringed 
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>n its eastern foot bj a varying width of these shales. At 
the town of Talladega the shales are found as far eastward 
from the monntain as the rail road depot. The town is, there- 
fore, upon the line of janotion between the Shale and the 
^yerljing Dolomite ; the strata of both formations being found 
wiVbia the city limits. 

In going south-west from Talladega to Alpine, along the 
sastem side of the Potsdam Mountain, our road lies, in great 
part, over these shales. Their general character is the same 
wherever I have seen them in Alabama and Tennessee, yel- 
ow, buff, gray, greenish, and reddish-brown colors prevailing. 
On the Stone's Feny road, beyond Mr. Turner's, the shales 
show thin-bedded sandstones, with ripple marks, interpolated 
between their layers, and at Mr. Dick Hillsman's these shales 
seem to be underlaid by a shaly or flaggy limestone, almost 
black, and very fine grained and compact. It is, at this 
place, characterized by the occurrence in it, or between its 
layers, of concretions of dark homstone. These concretions 
iook like rounded water-worn pebbles or boulders, and their 
true nature is revealed only when broken open. 

Beyond this comes the range of Potsdam Sandstone.* It is 
quite probable that some of the strata which I have just de- 
scribed belong to the underlying calciferous formation, though 
at this point a line of demarcation between them is hard to 
draw. 

At Alpine, or rather at Plantersville, the shales are found 
skirting around the southern end of the Potsdam chain, which 
dies out abruptly at this place. 

Of uatfid mcUeriai in this horizon. I have none to enumerate. 



4(6). Quebec ob Enox Dolomtte. 

Distribution and Topography, 

The greater part of the superficial area of Talladega oounly 
is made by the rocks of this formation. 

For convenience, its occurrence in the Elahatohee Hills will 
be considered separately. 
10 
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The Potsdam range, stretching from the Ohoooolooco sout^"" 
westward to PlantersviUe or Alpine, divides the Dolomite ^^ 
the northern part of the county into two areas. Byreferrinfe 
to the details of Shelby county, it will be found recorded tb^^ 
a strip of Knox Dolomite lies between the Coosa coal fields 
and tiie riyer. This continues across the river and makes tb^ 
country as far eastward as the Potsdam chain, with the &^^ 
ception only, so far as noticed, of a ridge of Oalciferons ao A 
Enox Shale which crosses Choccolocco at the Jackson Shoali^- 
Eastward of the Potsdam chain, I have noticed no other rocke* 
than those of this period, until the hills of Acadian slates ax"^ 
reached ; a distance of four to six miles. In general, titsA* 
part of the county west of the Potsdam chain is somewha* 
broken, and extremely barren, with the exception of a few fa- 
vored spots. The reason for this lies in the &ct that the chor* 
of this formation covers very considerable areas there, ao.d 
where that is the case, pine barrens are found. I need oaly 
to refer to the country traversed by the road from Tallades^' 
to Collins' Ferry ; also along the road between Alpine axi.d 
Glover's Ferry. 

A large tract of country between Alpine on the north, th^ 
Eahatchee Hills on the south, and the Acadian Hills on tb^ 
east, is somewhat rolling, but good farming land, and many 
valuable farms are found there. The strip five or six miles 
wide between the Potsdam chain and the Acadian Hills is tb^ 
most attractive, perhaps, of any part of the county. Most of 
this has a deep red fertile soil, and many fine plantations and 
elegant villas are seen from the valley road. 

Geological Details. 

On the road from Gadsden to Talladega, where it enters 
Talladega county from Calhoun, barren hills covered with 
chert prevail, as far as section 16, township 16, range 6, east, 
near Mr. Dill's, where a valley road begins and is followed to 
Eastaboga, and south-westward to the Jackson Shoals on 
Choccolocco creek. This valley, or succession of valleys, is 
characterized by a deep red colored, and apparently fertile 
soil, in which is found much limonite. At Mr. Dill's a fine 
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spring is the sooroe of Blae Eye creek, which flows thence 
west-ward into the river. 

Turning west-ward from Eastaboga we come soon, (four or 
five miles,) to the ridge of Calciferous Sandstone, which has 
been described in a previous section, as forming the Jackson 
Shoals. 

Beyond this ridge towards the south, there is a fine tract of 
farming country, with considerable surface show also of 
limonite, for several miles, to the foot hills of the Potsdam 
range so frequently mentioned. 

On the eastern side of the range comes the strip of Knox 
Dolomite, which will be discussed below. 

Turning westward within four or five miles of Talladega, 
without crossing the Potsdam mountain, we find a broken 
country underlaid by the chert, all the way to Collins' Ferry 
on the Coosa. One exception to this may be given in How- 
ell's Cove, a very attractive valley, lying hemmed in on three 
sides by sterile hills. 

Where the chert prevails, as it does in the area under con- 
sideration, the characteristic features of this portion of the 
Dolomite (probably the upper part,) are well seen. For eight 
or nine miles, is a succession of hills or ridges, covered with 
angular fragments of chert, and timbered with a growth' of 
long leaf pine. Of other forms of vegetation, with the excep- 
tion of asters, and a few hardy plants, there is little to be 
seen. In the little valleys, and frequently also upon the 
ridges, ledges of cherty dolomite crop out, and where calca^^ 
reous rocks are not actually seen above ground, their pres- 
ence may be inferred from the numerous "lime-sinks" which 
characterize this region. In one of these "sinks," section 34, 
township 17, range 4, east, ledges of a fine grained drab- 
colored impure dolomite overhang the entrance of a cave, in 
which "tripoli," or fine white powdery silica, has been found ; 
it is probably the residue from the decomposition of cherty 
dolomite. The rock which overhangs the cave has the char- 
acters of a good lithographic rock, though I do not know 
that any actual test of it has been made by the owner, Mr. 
Thos. A. Cook, of Plantersville. 
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Such a sterile soil has, of coarse, few atia-actions for the 
farmer, and we find the country almost uninhabited, except 
along the banks of the streams which water it, and these are 
few in number. 

Further south-west a similar region in almost every respecb 
is crossed by the road from Plantersville to Glover's Ferry. 

Three or four miles north of west from Plantersville, is an- 
other occurrence of what has been called lithographic stone, 
on the land of Mrs. Stone. 

The cherty hills in this locality are not ru^ed and broken 
like some of those further north, but gently undulating, show- 
ing only occasionally fragments of the characteristic diert 

Along the crest of a hill some 100 to 150 feet above a wide 
open glade, the lithographic stone is exposed in ledges, strik- 
ing north 15 degrees east, and dipping 15 d^ees fiouth-east, 
at an angle of 46 degrees. 

Just above the upper ledge of the rock, and covering it 
with a sharp projecting comb, Uke that of a roof, is a thin 
stratum, 10 to 12 inches thick, of calcareous shale, which. 
weathers dark brown. The limestone itself shows a thick- 
ness of twenty to thirty feet. Some of it is exceedingly fine 
grained and compact, and I should be much disappointed if 
it will not answer well as a lithographic stone. It will prob- 
ably also answer well as a cement rock. 

The limestone seems to be quite free from pyrite ; but tho 
overlying shale is full of ii 

From the weathered surfaces of some of the limestone, 
project lenticular and cylindrical concretions of homstone, 
and these, detached from the limestone in its disintegration, 
lie scattered about the slopes of the hill, and their curious 
shapes have attracted much attention, and given rise to many 
stories of the occurrence of fossil fish, &c., there. 

It is quite probable that the shales overlying the litho^ 
graphic stone, will, upon closer examination, be found to b© 
fossiliferous. 

From the same formation, on Mrs. McKenzie's land, is an- 
other occurrence of lithographic stone, which has beea 
thoroughly tested by experts, who have given very favorable 
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reports. UDfortnnately I missed seeing this looality, and am 
able to give no information concerning it except at second 
hand. In Prof. Tuomey's time, this stone was known as a 
good hydraulic limestone. 

West of Mrs. Stone's quarry towards the river, the land is 
gently undulating, but apparently not fertile, the timber 
being chiefly long leaf pine, with little or no undergrowth. 

In section 15, township 19, range 3, east, a chert ridge 
ends abruptly in what is known there as the Oalhoun moun- 
tain. The summit of this little mountain is about 850 feet 
above the level of the Ooosa river. The slopes of the hill 
are covered with fragments of the chert full of rhombohedral 
cavities caused by the removal of dolomite crystals. A ledge 
of dolomite about three fourths of the way to summit, has 
been burned for lime, but it is too siliceous to make a good 
lime. The strata strike nearly north-east and south-west, and 
.dip south-reast. 

The mountain is only about two miles long, the north- 
eastern end of it gradually sinks down to the general level of 
the elevated rolling country mentioned just above. 

Near the foot of this mountain, in section 16 or 21, town- 
ship 19, range 3, east, is a very large pond spring, the source 
of a beautiful little creek, called Clear creek, which flows into 
the river about three miles from its source ; about one and a 
half miles direct distance. A large mill, (Frederick's) is loca- 
ted on Clear creek, a few hundred yards from its mouth. Be- 
low the mouth of the creek, at the ferry, a whitish cherty 
dolomite is exposed ; it has been burned for lime, but like 
that from Oalhoun mountain, it is too siliceous. 

From this exposure it was difficult to ascertain the strike 
and dip, but the former seemed to be a little west of north, 
and the latter south of west at a high angle. 

Some two miles east of this, on Mr. Byar's land, a fine 
grained siliceous dolomite is again seen, with seams or layers 
of homstone. The rock here lies nearly flat, and as a conse- 
quence the strike and dip were not easily determined. As 
well as could be ascertained, the limestone strikes north-east 
and south-west, with a slight dip to north-west If these di- 
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rections are correct, it would show that the disturbance 
caused by the uplifting of the Potsdam Sandstone, (which 
terminates some six or eight miles north-east,) involved also 
these rocks. The siliceous dolomite under consideration has 
been pronounced a lithographic stone, for which it may an- 
swer, if not too hard and too coarse grained. It is the prop- 
erty of Mr. James Burt, of Mardisville. 

From here, towards Plantersville, a succession of oherty 
ridges is crossed. At Mr. Cook's, two miles from the town, 
there is a limonite bank showing very good ore, and thence 
on to Plantersville are many outcrops of the ore. 

In S. 19, T. 19, R 4, east, near the residence of CoL E. K 
Smith, the ore is seen in considerable quantities at the base 
of a little hillock composed of a porous ferruginous chert. 

In this neighborhood I noticed frequently that masses of 
friable porous chert were imbedded in the red clay of the low 
grounds, iiot being confined as usual to the ridges. Its rot- 
ten, porous character accounts for this. 

The Dolomite, between the termination of the Potsdam 
chain at Alpine, and the beginning of another in the Ka- 
ha'tohee Hills, near Childersburg, seems to extend unbrokenly 
from the river eastward to the Blue Mountain. It is proba- 
ble, though, that between the two Potsdam Sandstone ranges 
the fault continues, with less vertical displacement, however, 
since it only brings the lower subdivision of the Dolomite up 
to the level of the upper. This is rather a surmise than a de- 
monstrated fact, as I am not sure that the barren cherty hills 
belong to the upper part of the dolomite, although such is 
probably the case. 

It remains now to speak of the narrow strip of this forma- 
tion lying between the Potsdam range and the Acadian slates. 
The S., B. & D. Bail-road skirts along the base of the former 
range for some distance, and the region now to be treated lies 
mostly between the rail-road and the hills or mountains to 
the east. 

In the lower part of township 20, range 4, east. Pope Moun- 
tain forms a very prominent land-mark. It is with the region 
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north and north-east of this mountain that we are here con- 
cerned. 

Near the junction of the Quebec Shale and Dolomite on 
the eastern side of the Potsdam mountain, a series of thin 
bedded flaggy argillaceous limestones is usually encountered. 
This may belong in part to the shales. At Talladega, an out- 
crop of it may be seen in the eastern part of the town ; there 
it is fossilerous, though no well defined forms have been got- 
ten from it. % 

At the spring in the southern or south-western edge of the 
town, a thin-bedded flaggy limestone (or dolomite) is seen 
striking north-east and south-west, and dipping at a moderate 
angle south-east. 

Further south-west near Alpine, at Eeynolds' Mill, a simi- 
lar rock may again be noticed. 

I have already spoken of the discontinuous character of the 
range of mountains of Potsdam Sandstone west of Talladega. 
In the gaps between these elevations the Dolomite skirts 
around, and very often considerable beds of limonite are found 
associated with it. In going from Talladega due north, the 
road crosses beds of the Quebec Shales, with Uttle bands or 
tongues of dolomite holding limonite, and in the gap near the 
Poor House in sections 10 and 15, township 18, range 5, east, 
there is a large bank of this ore. In the immediate vicinity, 
on Dr. Vandiver's land, a yellow ferruginous shale is found in 
great quantity, showing in many places a good ore of iron. 

Half a mile or more from the Poor House, on Mr. Watson's 
land, is another bank of ore of very flne quality. 

At the foot of Mount Parnassus, a few miles north-east of 
this, on Mr. Bowie's farm, again limonite occurs in quantity. 

At the localities near the Poor House the ore banks are 
shut in by the hills of Potsdam Sandstone, and its connection 
with the Dolomite can be seen only by tracing this around 
through low gaps, between successive elevations of the sand- 
stone. 

South-west of this, near Chocco Springs, the occurrence of 
limonite has already been spoken of, as apparently belonging 
to the Potsdam Group, and the same remark applies to an- 
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other bank on Esquire Lawson's land, near by, which is fooncl, 
out in the hills of sandstone. 

I refer these provisionally to the Dolomite, though tbdr 
actual connection with it has not been actually demonstrated. 
They may possibly be occurrences similar to one to be de- 
scribed further on at Oxford, Calhoun county. 

In a section across this belt now under discussion, fromibe 
sandstone hills, south-east, to the Acadian slates, we find next 
a succession of chert ridges and intervening valleys, wliidi 
characterize the Dolomite, making up the rest of the counby 
to the eastern limit of the formation. 

Most of the soil throughout this belt is a stiff clay, colored 
deep red by iron, which is in numberless localities aggr^ted 
with true ore banks. ^ This region is one of the best farming 
tracts in the country, for the chert ridges, though characte^ 
istic, do not cover the greater part of the country, as is the 
case west of the Potsdam Sandstone. It is likewise madi 
more thoroughly charged with iron thsm farther west, so that 
this belt of the Dolomite adjoining the Metamorphio is noted 
for being richest in iron ore of any in the county. 

Since .the ore probably comes from the decomposition of 
a highly ferruginous limestone or dolomite, this belt shows a 
greater predominance of calcareous rocks than the western, 
and also a more thorough disintegration of the strata than 
that. To this wearing down of the strata may be attribnted 
also the great quantities of clay which chara<^terize the r^on. 
On this point see, also, above in the General Geological Sum- 
mary. Before going into details respecting the occurrence of 
ore banks, I may here notice, that at the extreme eastern edge 
of this Dolomite, from Talladega Springs, north-east into 
Georgia, a bed of crystallized marble is found, just at the edge 
of the Acadian slates. This marble, in the region of the dis- 
turbance caused by the elevation of the Kahatchee Hills, is 
very beautiful statuary marble, and it has been described by 
Prof. Tuomey, and analyses have been published by him. 

Further north-east, in S. 18, T. 20, R 5, east, at Bowie's 
quarry, formerly Herd's, the marble lies in well defined beds, 
striking almost due n(»rth-east and south-west, and dipping 
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8oath-«a8i about 45 degrees. It is white, and banded with 
bine ; and about thirty feet thickness are exposed. Overlying 
it is a deep bed of red clay, with fragments of semi-metamor- 
phio slates; and this relation between the marble and slates 
may be seen at any of the oatcrops. 

Below the marble, in the fields, there is much chert, which, 
howeyer, does not exhibit so much of IJie angular fragments 
seen elsewhere ; indeed, it approaches very nearly the char- 
acter of a sandstone, though evidently once filled with calca- 
reous matter, as the porous nature of the rock shows. 

Again, in section 12, township 19, range 6, east, at Dr. Tay- 
lor's, and at Mrs. McKen2de's, the same marble is found 
under like relations. Analyses of two specimens from Dr. 
Taylor's quarry were given in my report for 1874, and need 
not be repeated here. 

Above lliis, I have not personally examined any outcrops 
of the marble, though I have information of its occurrence 
all along the eastern edge of the Dolomite. 

As to the age and geological position of this marble, there 
i:8 reason to believe that it is a metamorphosed dolomite of 
^khe formation now under discussion. 

In the region of the Eahatchee Hills, (see below,) this rock 

^SlS more perfectiy crystallized, and we find associated with it 

silicates of magnesia, which may have been derived from the 

^hert and magnesia of the dolomite. Further away from this 

area of disturbance, we find the metamorphism less perfect, 

thoQ^ still very considerable, caused by tibe uplifting of the 

Metamorphic hills to the east. 

We may reasonably expect some day to see this belt of 
marble become valuable property. At present there is littie 
demand for it, though some years ago quite an extensive 
business was carried on by Dr. Qantt, Mr. Nix, Messrs. Herd, 
and others. 

We may now take up the occurrences of limonite. The 
geological features of this belt, are much the same through- 
out, so that the description of a few localities will suffice for 
all, it being borne in mind that I have been able to examine 
a few only of the more prominent ore banks. 
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A short distanoe north of Bowie's marble quarry, and in 
section 1, township 20, range 4, east, and section 6, township 
20, range 5, east, on the road to Talladega, is a long red hill, 
on which is the residence of Mrs. Hannah E. Beynolds. All 
along the sides of this hill smooth pebbles of Umonite, and 
also larger fi*agments abound. Beyond the house, in sec- 
tion 6, a large field, inclosing about one square mile, is lite^ 
ally covered with the ore. 

I have not as yet been able to obtain an analysis of ihe 
ore from here, but this omission will be filled in a subsequent 
report. I have very little doubt that the ore will prove to be 
of the best quality. 

Specimens of this ore show all the varieties of compact 
fibrous, ochreous, &c. 

The hill upon which the greater part of the ore is found 
affords a fine site for the erection of a furnace, as it over- 
looks a little creek, and is not far distant from the band of 
marble which will afford an admirable material for the flux. 

Arrangements were in fact made some time since for the 
erection of a furnace here, and the day is probably not fxt 
distant when it will be built. Transportation is always an 
item of the first importance in such undertakings, and the 
proposed rail road from Syllacauga to Talladega will bring 
this point in direct communication with the market, and the 
speedy utilization of the stores of marble and iron ore will 
be the natural result. 

Between Mrs. Reynolds' and Talladega are many valuable 
plantations and beautiful country residences, and this might 
well be called the garden-spot of the county. 

At the old town of Maidisville, a sandy, flaggy dolomite 
crops out in the road in many places, and in the midst of the 
town is one of those beautiful springs of clear water, which 
abound in this formation, so far as it has been examined from 
Bibb county to Calhoun. The dolomite at Mardisville, is in 
some places nearly a sandstone, and large masses of chert, 
porous from the removal of calcareous matter, are abundant 
in the red clay soil. As might be expected with such asso- 
ciations, pebbles and fragments of limonite may be noticed 
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along the road side for half a mile or more. I have not visi- 
ted any ore bank at this place. The flaggy dolomite in Mar- 
disyille strikes north and south, and dips at a moderate angle 
towaids'the easi The wagon road over these edges of strata, 
and broken off pieces, is anything but good, and it is quite 
noticeable as being almost the only piece of bad road from 
Syllacauga to Talladega. About four miles east from Talla- 
dega, in section 29, township 18, range 6, east, there is a large 
pond spring several acres in extent, from which flows a tribu- 
tary to Choccolocco, and a mile further, another spring, the 
waters of which flow south-westward into Talladega creek. 

In the south-east comer of the township, and within a mile 
of the hills of Acadian slates, are two fine iron ore banks, 
one known as the Seay Bank, section 35, and another, the 
Irona Bank, sections 26 and 27, the property of Mr. M. H. 
Croikshank of Talladega. The two deposits are almost, if not 
quite continuous. The pre from this place was used many 
years ago in the old Bob Boy Forge, and the locality, as well 
as the ores described by Prof. Tuomey. I have, in addition, 
two analyses, by Mr. J. B. Britton, of ores, and one of forged 
iron, from this place. To the courtesy of OoL 8. 8. Glidden 
of the Alabama Furnace, I am indebted for the analyses. 

No. J. Ore from the Seay Bank. 

Combined Water 11.86 

Sfficeous Matter, insoluble 7 . 39 

Soluble Silica 0.19 

PerricOxide 77.54— 54.28 MetaUic Iron. 

Alumma. 2.07 . 

lime 0.07 

Magnesia 0.03 

Phosphoric Acid 0.29—0.13 Phosphorus. 

Sniphur None. 

Manganese imdetermined, & loss . . 56 

Total 100.00 

100 parts Metallic Iron contain 0.221 Phosphorus. 
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No. 2. Ore from the Irana Baank. 

Combined Water 11.62 

Siliceous Matter, insoluble 11 . 62 

Soluble Silica 0.09 

' Ferric Oxide 68.93-48.25 Metallio Iron. 

Alumina 3.69 

Manganese 3.77 

Lime 0.10 

Magnesia 0.05 

Phosphoric Acid 0.13—0.06 Phosphorus. 

Sulphur None. 

Undetermined, and loss . 20 

Total 100.00 

100 parts Metallic Iron contain . 124 Posphomd. 



No. 3. Forged Iron from Ore from Irona Bank. 

Metallic Iron /. . : 99.020 

Carbon 0.198 

Silicon 0.265 

Sulphur 000 

Phosphorus 0.122 

Manganese . . .* 0.064 

Undetermined, and loss 331 

Total 100.000 

These analyses show sufficiently well the character of the 
ore, especially as they were made from average samples cd- 
lected by Col. Glidden. Whilst analyses from ayerage saio- 
pies may not always make so fine a showing as those from 
picked specimens, yet they are the only analyses of much vahe 
in giving an idea of the general quality of an ore bank. 

Good limestone is near at hand, and the forests of pine sur- 
rounding the ore beds will yield (uel enough for many years. 
The extent of this deposit is very great, and it lies about four 
or five miles distant from the rail road. 
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Most of the way from this ore deposit up to the residenoe 
of Col. McElderry, in S. 11, T. 18, R. 6, east, outcroppings of 
limonite may be seen by the roadside, and on the left are 
ridges of chert. 

On the Selma, Bome & Dalton Bail Boad, in section 17, - 
township 17, range 7, east, is the Alabama Furnace, Col. Ste- 
phen S. Glidden, Superintendent. 

The ore banks are in sections 16 and 17, and cover an area 
of about one mile square. The limonite is of the usual char- 
actefr. Towards the west the ore is purer, but in the eastern 
and southern portions of the field there is mixed with the 
good ore much that is cherty, and a good deal of the porous 
friable chert that we have met with so frequently. 

As to the thickness of the deposits, I can say but little. I 
saw myself no pits deeper than fifteen feet, though I was told 
by one of the contractors, that the light-colored yellow sand, 
below which they had found no ore, has been reached in sev- 
eral places^ at depths varying from 16 to 20 feet. 

I have no analysis of any of the ore from these banks, but 
the iron made from it meefis with a very ready sale. 

The limestone at present is gotten from a layer in the dolo- 
mite of this formation, in section 18, near the furnace. The 
beds strike north-east and south-west, and dip south-easi 
The greater part of the rock exposed at the quarry is a com- 
pact bluish limestone,; or rather dolomite, as shown by the 
analyses given below. Some of the beds are of a gray color, 
and a band or seam of homstone traverses part of it. 

The analyses are by Mr. Britton, and I am enabled to pub- 
lish them through tiie courtesy of Col. Glidden, for whom 
they were made. 

Np. 1. Limestone from 8. 16, T. J 7, B. 7, K, Talladega Go. 

Carbonate of Lime 55 35 

Carbonate of Magnesia 34.58 

Siliceous Matter, insoluble 7.75 

Iron and Alumina 1.48 

Water, and loss. 0.84 

Total 100.00 
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No. 2. Another Limestone from same loodlity. 

Carbonate of Lime 61 86 

Carbonate of Magnesia 33.56. 

Siliceous Matter, insoluble , 2.86 

Iron and Alumina 1.09 

Water, and loss 0.64 

Total 100.00 

During my last visit to the Alabama Furnace, it was out ol 
blast for the purpose of re-lining, and a large quantity d a 
peculiar furnace scale had been taken out of the stacL 

A specimen of this scale, analjssed also by Mr. Brith», 
showed the following composition in 100 parts : 

Furnace Scale. 

SiUca 1.48 

Iron and Alumina 3.62 

Zinc Oxide, ) o, „r. 

Cadmium Oxide, f : ^^'^^ 

Graphite, and undetermined 3.22 

Total 100.00 

Showing it to be almost entirely a mixture of zinc and cad- 
mium oxides, the zinc oxide being by far the more abundant 
of the two. 

The presence of zinc in furnace scale from Benton county 
was noticed by Prof. Mallet in Tuomey's Beport, (probably 
the same locality with this.) 

It is noteworthy that none of the iron ores, or of the lime- 
stones analyzed from here, show the presence of zinc, which 
must therefore exist in yery small quantities, probably, in the 
limestone. Perhaps if these should be carefully tested for 
zinc, its reaction might be detected. 

Economic Materials and Ibon Industry of TAUiADEGA. 

In the geological details above, I have given some accoant 
of the principal deposits of limonite in the county which I 
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haye personally examined ; and I shall not repeat them here. 
The localities where limestone supposed to be suited to litho- 
graphic purposes, have also been given. I might add, in this 
connection, that near Dr. Taylor's, in section 11, township 19, 
range 6, east, there is an occurrence of fine grained rock 
which has been thought to be lithographic stone. I have not 
seen it. 

Springs. — Of the numerous bold springs which character- 
ize this formation, several have been mentioned already. On 
Mr. Bowie's plantation, section 27, township 19, range 5, east, 
there is another, and on the S., B. & D. B. B. another, Kel- 
ley's spring ; but to enumerate all the beautiful springs with 
which this formation abounds would be impossible*. 

Iron Industry. — At present, there is but one blast furnace 
in the county, the Alabama Furnace. 

This furnace is owned by the Alabama Iron Company, 
S. S. Glidden, President and Superintendent, and James L. 
Orr, Treasurer. 

It was started October 1, 1873, having been rebuilt on the 
site of a furnace destroyed during the war. There is only 
one stack, 41 feet high ; 8 feet 8 inches across the bosh ; open 
top; hot blast; 3 blowing cylinders, .40 inches in diameter, 
and 6 feet stroke ; steam cylinder 21 inches in diameter, and 
6 feet stroke ; fuel, charcoal; ore, brown hematite ; ore beds 
about half a mile from the furnace ; limestone about the same 
distance. Furnace yields from 20 to 22 tons of foundry iron 
per day. 

This furnace, though a small one, yields as well as any 
in the State. The charcoal is burned in ordinary kilns upon 
tiie grounds, and the ore also is roasted at the furnace, so 
tiiat all the operations, except the raising of the ore, and the 
quarrying of the limestone, and cutting of the wood, goes on 
under the eye of the superintendent. 

Of the future of Talladega county in the production of 
iron there can scarcely be two opinions. The belt of dolomite 
next to the semi-metamorphic hills, holds ore enough for an 
immense industry, and whilst other regions of the couniy 
are not so much favored in this respect, yet there are fum- 
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aoes ronniDg in other counties npon ore banks ^ot moie ex- 
tensive than some of those enumerated above. 

Want of transportation stands in the way of the improve- 
ment of many of these localities^ and the present low piieeB 
of iron and bad market, are already seriously felt at several 
of the furnaces in the State already erected. 

EIahatghee Hills. 

Under this heading I shall speak of the geolc^, Ac., of 
that part of Talladega county lying southwest of a line from 
Ckildersburg to the southeast comer of township 20, range 4 

• Topography. 

In the southern part of the township designated aboye, 
the Pope Mountain makes a very prominent feature in the 
landscape. Three miles south of this mountain, a range oE 
hills may be observed striking nearly due west, at first a 
single chain of hills, but beyond Oden's Mill, S. 13, T. 20, B. 
8, E., widening out towards the northwest and southweet, 
making a very broken country to the Coosa. Tending sontb- 
ward, from near the Coosa bridge, (crossing of the S., B. k 
D. B. B.) for several miles, another chain of hills makes the 
western boundary of this region, and in the extreme south- 
west corner of the couniy, the high hills surrounding the 
Talladega Sulphur Spring, marks the limit of it in that direc- 
tion. 

The Tallasseehatchee flows from the hills of semi-metamof- 
phio slates of the Acadian group, eastward in the low valley 
between Pope Mountain and the East and West Bange 
spoken of, and then turns northwest to the Coosa, into which 
it empties a few miles northwest of Childersburg. 

Cedar Creek, rising just south of the East and West 
l^ange, near the town of Syllacauga, flows westward into the 
Coosa, between the western range of hills, and those sur- 
rounding the Sulphur Springs. This creek receives one tol- 
erably large tributary, the Kataula Creek, from the high hills 
of the East and West Bange in Township 20, Bange 3. 
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Having its sonroe in the same high hills, and at no great dis- 
tance from the head of Eataola, but on the opposite side of 
the mountain, the Eahatchee ^ows westward between two 
prongs of the East and West Bange, then northward and 
westward around the epds of these prongs into the Coosa 
below Coosa bridge. The Coleman Fork of Eahatchee rises 
near the source of the latter, flows however along the northern 
edge of one of the hills, Eahatchee being South of the 
same, and joins the main creek two or three miles above its 
mouth. Another small tributary to Eahatchee is found still 
further northward. 

The courses of Tallasseehatchee Creek and its tributaries 
are worthy of more particular notice. The principal tribu- 
taries are Wewoka and Emaughee creeks, drainiDg from the 
North; and Short and Crooked creeks from the South, whilst 
the head waters of the Tallasseehatchee proper, far up in the 
hills of Acadian Slates have a general westerly course for 
eight or ten miles. 

The Wewoka rises near the western edge of the Acadian 
Hills and flows into Tallasseehatchee after a sinuous, but in 
general, westerly course. It cuts through a chain of hills 
connecting the western extremity of the Pope Mountains 
with the end of the chain of Potsdam Sandstone at Alpine. 

Corresponding to it on the south, Short Creek rises south 
of the East and West Eahatchee chain, cuts through it at 
Oden*s Mill, and joins the Tallasseehatchee after a short 
northerly coubse of six or eight miles. 

The Emaughee and its branches, have their headwaters far 
to the north and easi as high up as T. 19, B. 5, E. In their 
courses they traverse almost the entire series of Acadian 
Slates, rising, however, west of the high Quartzite ridge of 
Blue Mountain, which is, probably, metamorphosed Potsdam 
Sandstone. Flowing southwest, the Emaughee passes out 
from the Acadian slates into the Dolomite, between the Pope 
Mountain and the East and West Eahatchee Bange, then 
flows westward, joining the Tallasseehatchee between those 
mountains, and thi^e or four miles west of the slate hills. 

Similarly, Crooked creek, with its branches, rising far south, 
11 
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three or four miles beyond SyRacauga, and likewise near the 
qnartzite ridge of Bebecca Mountain or Blue Mountain, flows 
northeast through Acadian slates, crossing almost the entire 
belt of them, emerges near th^ end of the East and West Ea- 
hatchee chain, at the falls at Vincent's Mill, and a short dis- 
tance below that it joins the Tallassahatchee. 

As was intimated above, the Tallassahatbhee proper has its 
sources, like the others, just at the foot of the quartzite ridge, 
traverses the whole series of Acadian slates, almost directly 
across the strike, and enters the Dolomite near Vincent's 
Mill. 

Wherever I have visited the points where the creeks of this 
county come from the slate hills into the Dolomite, attractive 
cascades were seen. 

The Tallassahatchee, then, reinforced by the waters of 
Emaughee and Crooked creeks, having thus all the drainage 
from the western side of the main quartzite ridge of Blue 
Mountain, from township 19, range 6, east, as far soutii as 
township 22, range 4, east, flows westward between the two 
mountains so often spoken of, receives the water of Short 
creek, then turns northward and then northwest, to the Ooosa, 
receiving the Wewoka and one or two other smaller streams, 
which drain the dolomite belt, the Wewoka rising just in the 
edge of the slate hills. 

The Tallassahatchee, unlike Talladega creek, is a short 
stream, the distance from its source to mouth in a straight 
line being not much more than eighteen or twenty miles; but 
near the slate hills it sends out its long feeders, the Emaughee 
and Crooked creeks^ and collects the waters for many miles 
north-west and south-west 

Talladega creek, as was stated above, rises far out amongst 
the Metamorphic hills, cuts through the quartzite of Blue 
Mountain, crosses the Acadian slates, but receives very little 
accession to its waters west of the quartzite ridge. 

The hills or mountains of this region, which are elevated 
600 to 800 feet above the level of the plain, are often very 
steep and precipitous, especially on that side where the broken 
edges of the strata overhang the plain. Between the indi- 
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vidual mountains which make up the region patches of level 
fertile farming land are frequently enclosed, and, protected by 
the high mountains from too abrupt changes in the weather, 
such areas are sometimes favored spots, where fruit and grow- 
ing crops flourish long after blighting frosts have fallen upon 
adjoining tracts. 

Geology. 

The geological formations represented in this area are— 

(1). The Acadian SkUes and Conglomerates, on the east. 
Possibly, also, some of the semi-metamorphosed slates found 
on the flanks of the mountains may belong to, this group^ 
though they belong chiefly, I believe, to a higher group. 

(2). Potsdam Sandstone. This makes the mass of the moun- 
tains, the sides of which show usually outcroppings of 

(3). CaldferotJis or Knox Sandstones, sometimes half-meta- , 
morphosed ; and lower down in the edges of the valleys, (4) the 
slates of the Quebec Group likewise, also half-metamorphosed, 
though sometimes unchanged. The greater part of the low 
lands and their cherty ridges, together with the metamorphic 
crystalline limestone, or marble, lying next adjoining the Aca- 
dian, I have referred to (6) the Dolomite division of the Que- 
bec Group. I have reason to believe that (6) the Black Shale 
is to be found at the foot of the Potsdam Sandstone ri<^e 
near the Sulphur Springs, and also at another point five or six 
miles south-west of Childersburg. 

With this enumeration of the formations, I shall go on to 
describe in detail this region as a whole, and not, as hereto- 
fore, the formations seriatim. 

Since the Pope Mountain, above referred to, is a prominent 
object, and as its structure is characteristic, it will form tne 
starting point of our description. 

The old plank road crosses this mountain in sections 27 and 
33, township 20, range i, east, near the residence of Mr. S. B. 
Glazener ; the place of crossing being a comparatively low gap 
between two knobs, one east and one west of the road. The 
mass of the mountain is made up of a siliceous sandstone 
with occasionally some fine conglomerate. On the summit of 
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the knob to the west of the road, we find these sandstones 
heavy bedded and having all the distmctive features of the 
sandstone of the Potsdam chain farther norths except that I 
have not discovered, as yet, any traces of the -pecxihskT scdUhua 
rods. The strata strike nearly dae east and west, and dip 
north. Upon the summit, associated with the heavy bedded 
sandstones and conglomerate, are great quantities of thin and 
thick bedded sandstones, impregnated with magnetite to such 
a degree that fragments of the rock show strong polarity. 
The usual color of these magnetite-bearing rocks is gray, though 
after long exposure the color is usually darker, sometimes ap- 
proaching tob'black. Besides these, we find on the knob east 
of the road many pieces of sandstone with lamellae of an iron 
ore which has the appearance of specular ore, without, how- 
ever, its red streak. 

This metallic substance is found as a crating, sometimes half 
an inch or more in thickness, and the richest specimens usu- 
ally show very little polarity, often none at all. These heavy 
bedded sandstones and conglomerates I have referred to the 
Potsdam Group. Coming down the southern &ce of the 
mountain, sandy semi-metamorphic slates are first passed over, 
and then a very siliceous limestone or dolomite, alternating 
with strata of a shaly limestone, (the shaly parts so altered 
as to resemble the talcoid slates of the Acadian group.) Some 
of the limestone is pure white in color, and of compact tex- 
ture, but upon weathered surfaces it is seen to be chiefly sili- 
ceous matter. The limestone beds exposed on the hiU-side 
(30 to 40 feet in thickness) seem to vary considerably in their 
contents of silica ; none of it, however, has been found pure 
enough to make good lime. Below these beds are fragments 
ot semi-metamorphic slates, with more abundant fragments 
of sandstone, similar to that at the summit, down to the foot 
of the hill, where the Dolomite and its chert of Quebec Age 
begin and fill the interval between this and the mountain three 
miles further south. 

Below the limestone I saw no rocks in place, and the frag- 
ments of slates and sandstones covering the ground may have 
rolled down from above. 
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Some of the diffionlties in deciding upon the ages of the 
rocks entering into the structure of Popd mountain, may as 
well be set forth here, since the same difficulties are encoun- 
tered elsewhere in this interesting region. If the sandstone 
and conglomerate at the summit of the mountain be Pots- 
dam, then in coming down the southern slope, and crossing 
the strata in a descending sense geologically also, (since they 
all dip northward,) we find under the sandstone a series of 
sandy semi-metamorphic slates, possibly Acadian, and below 
these and dipping under them, the siliceous limestone, the 
ahaly strata of which have been changed into semi-metamor- 
phic slates very much like those just above. The limestone 
is found more than three-fourths of the way up from the foot 
of the mountain, and, consequently, not very far from the 
Qummit. The strata of dolomite, &c., unchanged, lie in the 
valley enclosed between two ranges of these hills. If the 
white siliceous limestone and slates, belong to the Dolomite, 
as I am inclined to think they do, then tibey have been in- 
volved in the mountain making, have been partially metamor- 
phosed, and are separated from the Potsdam strata, which 
they appear to underlie, by a fault which is not far from the 
crest of the mountain on its southern face. 

Going northward over the mountain we cross nothing but 
the sandstones to the foot of the moufatain, when the Dolo- 
mite is entered and it continues to be the prevailing forma- 
tion northward and eastward to the Potsdam chain west of 
Talladega.. I did not notice any rocks which resembled the 
Calciferous sandstone and Quebec shales, on this northern 
slope, but as my observations were confined to a very limited 
area, I presume that upon closer examinations they would be 
found. 

In section 36, township 20, range 4, east, or opposite the 
eastern end of Pope mountain and between it and the hills 
of the Acadian slates, are the marble quarries formerly owned 
• by Mr. J. M. N. B. Nix, and Messrs. Herd ; at present the 
property of Mr. Bond. The quality of this marble was in- 
vestigated by Prof. Tuomey and his analyses and report upon 
it are sufficient proof of its excellence. The stone has been 
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quarried in several places and exhibits several varieties, pure 
white, light blue, banded blue and white, and dark blue. 

It is very evidently bedded, and the stratification planes 
are utilized in the quarrying. Upon the surfaces of these 
bedding planes, which strike due north-west and dip 5 deg. 
to 16 deg. north-east, are marks of joints which cross each 
other at an oblique angle, two to four feet apart, thus divid- 
ing the marble into rhomboidal blocks. 

How deep these joints extend is not known, as very little 
marble has yet been gotten except at the surface. The rock 
is much water-worn. More than fifty feet thickness of solid 
marble are here laid bare. 

Above it come heavy layeis of irregularly bedded curly, 
knotty, shining greenish slates of the Acadian group, hydro 
mica (talcoid) slates. At one point some twenty feet thick- 
ness of these slates can be seen directly super-imposed upon 
the marble, and, so far as the dip, &c., go, (xmformMy. I^ 
however, as is supposed, the marble belongs to the Quebec 
Dolomite, the Acadian slates, have been pushed over upon 
the Dolomite, having been displaced by a fault In section 1, 
township 21, range 4, east, half a mile or more south of the 
above occurrence, marble has also been worked in times past 
In the same section, near the residence of Mr. Frank Sher- 
rill, are occurrences of smooth, fine grained, fissile slates, of 
a bluish drab color, from which roofing slates may possibly 
be obtained. No explorations have been made for the slates, 
and all I saw were weathered surface specimens. These 
were rather soft, and not fissile enough to serve the purposes 
of a roofing slate, still, better ones may be uncovered. The 
slates are similar to those occurring west of Dr. George Hill's, 
further Si^uth, and with those I have considered them to be 
slates of the Quebec Group, partially nietamorphoscHL 

In the strike north-west and south-east, and dip north-east 
of the marble, and overlying slates, it will be seen that the 
strata apjvar to Muf tif\>i*iu/ the end of the Pope mountain, 
the strata of which strike east and west. This point will be 
notictxl af^aio below in speaking of the range of hills next 
^ eioss^ in soing south. 

Ik 
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From the western end of Pope mountain a chain of hills 
extends nearly due north to the end of the Potsdam chain at 
Alpine. 

Wewoka creek cuts through this- range near section 16, 
township 20, range 4, east. Of the structure of these hills I 
can say nothing from personal observation, though I suspect 
that they are of the same nature with the Pope mountain. 

Ck>ing southward from Pope mountain, across the valley 
through which flows the Tallasseehatchee, a second range is 
crossed near the middle of township 21, range 4, east. This 
chain begins in section 15, township 21, range 4, and strikes 
due west, as far as section 15, township 21, range 3, east, then 
widens out toix ards the north-west and south-west making 
the Elahatchee Hills. The east and west chain is crossed by 
the plank road, at what is known ps the plank road gap, in 
section 16, township 21, range 4, east, and is cut by Short 
creek at Oden's mill, section 18, same township and range. 

At the eastern extremity of this range, where it comes 
,close to the hills of Acadian slates. Crooked creek, which 
rises amongst the Acadian slates several miles south or south- 
east of Syllacauga, and flows north-east into the Tallassee- 
hatchee, tumbles over the rocks in a series of cascades at 
Vincent's mill. This is a locality which promises to reveal 
some facts of interest and will be more particularly examined 
at a future time. 

In the plank road gap the following section of rocks is ex- 
posed, in descending order from south to north : 

1. Dolomite and chert of the Quebec formation — at foot of 
mountain. 

2. Flaggy sandstones in fragments covering the southern 
slope — ^no rocks seen in place. 

3. Very near the summit semi-metamorphic slates, like 
many slates of the Acadian group. ^ 

4 Below the summit, on northern side of mountain, and 
directly under and conformable to the slates, are limestones, 
often impure cherty, and shaly, (shaly layers semi-metamor- 
phic or talcoid slates,) and alternating with light colored 
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shales— whole thiokneas of the limestone strata thirty to forty 
feet. 

6. Below this the rocks pass into shales, and lastly into 
sandstones, like those seen on the southern slope of Pope 
Mountain. 

6. In the valley of Tallassahatohee, Quebec Dolpmite. 

These rocks strike east and west, and dip south. 

The similarity of the strata here crossed and those forming 
Pope Mountain can not fail to attract notice. The two moun- 
tains are parallel, and their strata dip in opposite directions 
from each other, with a Dolomite area between, as though 
they formed parts of an anti-clinal fold. The structure of 
the country at the eastern extremities of these two mountains^ 
when more closely examined, may throw much light upon * 
this point. 

At the plank road gap, very little of the sandstone and con- 
glomerates which characterize the summit of Pope Mountain, 
are shown, but to the east and west of the crossing, upon the 
higher points, these rocks, as well as the associated magnetite- 
bearing sandstone, are quite as abundant as there. The lime- 
stones alternating with semi-metamorphosed slates, and lying 
directly under a heavy bed of these slates, are repetitions of 
what were seen at the Pope mountain. 

Following this East and West Chain to where Short creek 
cuts through it at Oden's Mill, another very good section may 
be obtained. Bemembering that the strike is east and west, 
and the dip south, we find north of the ridge a rolling area 
of Quebec Dolomite ; at the foot of the hill are sandy semi- 
metamorphic slates, with white cherty limestone, (quarried for 
lime east of the mill, but too flinty to make a good article.) 
This limestone, with its slates, may be seen near the summit, 
and following it are heavy-bedded sandstones, and with this, 
a stratum (2 to 3 feet in one place where cut through in mak- 
ing a road,) of solid sandstone charged with magnetite, many 
fragments of it showing strong polarity. 

The southern slope of the hill is made up chiefly of green- 
ish, soapy-feeling half-metamorphosed slates, a little less crys- 
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tallme than the so-called talcose slates, but otherwise very 
much like them. 

Below these slates, with which sandstone ledges are often 
associated, we come upon cherty dolomite once more. 

This section, like that over the mountain at the plank road 
gap, is at a low place, and the structure of the mountain at 
these two places differs slightly from that at the Pope Moun- 
tain, and also at the high points westward which remain yet 
to be described. 

I am free to confess, that the exact relations of these rocks 
are not altogether clear to my mind, and that whilst I can re- 
fer the heayy-bedded sandstones and conglomerates, making 
up the main mass of the mountains, to no other horizon than 
that of the Potsdam Sandstone, the thin beds of half-meta- 
morphosed slateft under them, and they in turn underlaid by 
alternations of limestones and similar semi-metamorphic 
elates, are quite confusing, though all that I have observed in 
ilds region makes the explanation given above, in considering 
Pope Mountain, appear to me most probably the true one. 

From Oden*s Mill westward for three miles, the ridge is a 

single one ; but near S. 15, T. 21, K 3, east, it divides into 

three or more diistinct ridges, north-west, west, and south-west, 

respectively, and become dividing ridges between Kataula, 

Kahatchee, and Coleman's Fork. In S. 16, T. 21, R. 3, east, 

on the summit of the mountain, there is a depression called 

the Dry Pond, which at certain seasons of the year is filled 

^th water, which drains off towards the south into Kataula, 

^oid towards the north into Kahatchee. This Dry Pond is 

^ear the point where the undivided range terminates, and the 

bkranohing begins. 

The most northerly of these branches curves off first north- 

"Vrest, and then nearly north, making a sort of arc of a circle. 

^t has the highest peak in this vicinity, that just back of the 

Residence of Mr. Albert Grumpier, and as it has no other 

xiame, I shall call it Crdmpler's peak. Its elevation above the 

Tail road level at Childersburg is 800 feet, and on that side 

overlooking the plain towards the east and north, it is very 

steep and precipitous, many places near the summit showing 
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an exposure of sandstone cliffs many feet in thickness. He 
structure of this mountain is a type of that of all the others 
in the region, and I shall therefore giye it more in detail 

The summits of this and other ridges of the kind are quite 
irregular, some points being 200 to 300 feet higher than oth- 
ers. The highest points are always covered with huge bloda 
of sandstone, piled in confusion upon each other, so that an 
undisturbed ledge, or one in place, is not very often seen. 

In the lower places a kind of shaly sandstone, sometimefl 
almost shales, are always found. These shales have a brown- 
ish yellow color. It is rather strange to meet with this alter- 
nation of harder and softer strata in going along the strike of 
the rocks. Such alternations would naturally be found in go- 
ing across it. The strata here dips towards the south, south- 
west, and west, according to tiie direction of the strike. Be- 
low the summit on the east and north sides, and geologically 
below the sandstone, are sandy half-metamorphosed, greenish 
slates ; then limestones partly gray and cheriy, partly blue, 
with argillaceous bands, and partly a very fair blue limestone 
that makes an excellent lime. Below this again the partially 
metamorphosed slates like those above, passing downwards 
into the unchanged dolomite of the valley. 

A section showing the actual contact of the sandstones with 
the slates, I did not see on this ridge, though such an one 
has been described above at the Pope Mountain, with which 
this has many points in common. 

Northward from Crumpler's Peak, and a mile or two only 
from Childersbui^, similar sandstones and greenish half-met- 
amorphic slates make up a small ridge about 350 feet in height 
above the rail road level. 

These sandstones and slates at the point where I observed 
their outcrops, section 30, township 20, range 3, east, strike 
north 15 degrees east, and dip about 5 degrees towards the 
south-east. With the rocks above mentioned are found also 
fragments of the sandy magnetic rock seen at Oden's mill. 
Pope mountain, &c. Upon Crumpler's peak I. saw none of 
the latter rock. In section 31, just south-west of the locaUty 
described, is a large bank of what appeared to be a very good 
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limonite. Still farther soufli-west, in section 36, township 20, 
range 2, east, upon the sides of a cherty ridge, is a fine ex- 
posure of cherty sandy dolomite of the Quebec Group, which 
thus fills in the interval between ridges of Potsdam Sand- 
stone. 

To return now to Crumpler's peak. Between this, aod the 
t^e^ct spur of the ridge towards the south, flows the Coleman 
tork of. Kahatchee. After descending the mountain the 
country between the ridges is generally Quebec Dolomite, 
though curly, hydrojmica slates are generally found upon the 
danks. I have information, which seems to be tolerably 
Tellable, that in'section 7, township 21, range 3, east, there is 
an occurrence of what has usually passed for coal, but which 
is, in aUj^robabiliiy, the Black Shale. Between the middle 
spur and the southern one flows the longer branch or fork of 
Kahatchee, through a tolerably narrow ravine. These two 
spurs or branches of the main East and West Chain, die out 
or sink down to the general level of the country about a mile 
west of the range line, between ranges 2 and 3, so that the road 
from Fayetteville to Childersburg, whilst it crosses this moun- 
tainous country, appears to be nearly level all the way. To- 
wards the western extremities of the spurs above mentioned, 
little cross ridges are quite numerous. These are frequently 
seen along the Kahatchee creek, and they are composed 
chiefly of semi-metamorphic (talcoid) slates, often inclosing 
lenticular lumps of quartz. In two or three places I ob- 
served the strike of north 10 degrees west, and a steep dip to 
the north-east. The Fayetteville and Childersburg road lies 
principally over Quebec Dolomite, which, as I have said 
above, fills in the spaces between the main elevations of Pots- 
dam Sandstone. West of this road, may be seen another 
considerable range of hills, extending from just south of the 
mouth of Kahatchee, and approximately parallel with the 
course of the Coosa river, southward to the hills or moun- 
tains which surround the Sulphur Springs. 

This is not a continuous chain, but a series of high points 
alternating with lower places. Cedar creek cuts through it. 
At its northern extremity, just south of Coosa bridge, in sec- 
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tion 8, towDsIiip 21, range % east, it has an eleTation of ixm 
375 feet. This mountain, Uke ttie others, is oomposed ol 
massive sandstone, and these were so much broken np by 
joints that I could not be certain of the dip ; the strike is 
probably that of the axis of the ridge. Upon desoendisg 
this ridge towards the east, i. e., towards the FayetteviQe aad 
Childersbnrg road, a narrow belt of unchanged Qaebeo 
Shales, with the usual bright and agreeable colors, is csroflsed, 
and then the dolomite of the low grounds. Farther aooft 
than the point where I visited this lyll, the magnetite-beanng 
sandstone has been found in abundance. 

In the dolomite which fills in the spaces between the spun 
and ridges above named of the Potsdam Sandstone, is alwajB 
found more or less of good limbnite. The localities where it 
occurs in large quantities are numerous. At FayetteviBe 
Cedar creek flows over great masses of gray Cheriy Dolomite 
of the Quebec Group, and close to the ford, a little ridge of 
half .metamorphosed slates, juts up very abruptly through the 
dolomite. North of Fayetteville, a similar ridge of slates is 
crossed, then another expanse of dolomite, after which begm 
the hills proper, which, as I have already noticed, are at the 
crossing of the road, not much elevated. These hills are 
chiefly of sandstone, as I interpret it, of the Potsdam Age; 
but where the road crosses Kahatchee creek, a ridge or hill 
of semi-metamorphic slates comes down nearly to the water's 
edge, so that the road has to be cut out for some distance. 

The geological position of these slates, I am unable to 
give with certainty. They are of the same nature with many 
of the slates of the Acadian Group ; perhaps not, altogether 
so much metamorphosed, and a little more sandy. Some of 
them may be Acadian, though others, from their podtion, 
should be altered Quebec Shales, or, perhaps, Calciferous or 
Knox Sandstone. It will require much time and careful ob- 
servation to settle many geological questions presented in 
these hills. 

The region just described embraces the Kahatchee Hills 
proper, but there is a part of the county south and south- 
west, so intimately connected with them in the foldings and 



165 

Mistarbances of the strata to which they owe their origin, 
that they will be considered together. 

Soothward from the Plank Boad Gap, towards Syllacauga 
*iid the Sulphur Springs, the road is a remarkably good one, 
lying over Quebec Dolomite, which is tolerably free from the 
oherty ridges which characterize portions of it. 

Near the edge of the Acadian slates, from Vincent's mill to 
Syllacauga, and beyond that to Gantt's quarry, a bed of crys- 
talline white marble is found. In a well at Mr. Hubbard's, 
in Syllacauga, the marble Ues at a depth of twenty-eight feet 
from the surface. In section 21, township 21, range 4, east, 
at Mr. Eluker's, on or near the sununit of a low hill is a 
atratam, about ten feet thick, of calcite, enclosed between 
beaTy beds of quartzite, all striking north-west and south- 
east and dipping north-east. The calcite is well crystallized 
and breaks readily into cleavage fragments of large size. 
The continuation of this bed north-west, only ten feet distant, 
shows simply a stratum of very pure blue limestone. South 
of this, about twenty yards, another exposure of light gray 
limestone is seen, and in a well almost in the continuation of 
the strike of the calcite stratum, very good marble has been 
reached, whilst north of the same another exposure of fine- 
grained, almost crystalline limestone. 

The hill thus appears to be made up of a succession of 
heds of quartzite and limestone, hardened and crystallized 
by metamorphic action. The change in the texture of the 
first stratum described, from compact, to crystallized, within 
the distance of a few feet, is noteworthy. 

The position of these beds, less than a mile from the east 
and west ridge of Potsdam Sandstone, and within two miles 
of the termination of the.same towards the east, may have 
some significance. Along the southern face of the latter 
range of Potsdam rocks, and in the valleys skirting the foot 
of the hills, are several localities of slates which have been 
worked to some extent in the hope that they might prove to 
be good roofing slates. 

South-west from Oden's mill, in section 22, township 21, 
range 3, east, are outcroppbgs of such slates quite fissile and 
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smooth-faced. The color is a light gray or drab. Dolomiie 
or limestone is found in close proximity with these slates, and 
if their relative positions are not disturbed by faulting, ttie 
limestone is under the slates. Further south-west tiie same 
slates show still better, and they are generally not &r froma 
yellowish jGbe-grained and tolerably soft sandstone, whidi 
was used by CoL Hill during the war for making grindshmefi. 
This sandstone seems to lie under the slates also. 

West of this, in section 21, are several quarries from whidi 
large quantities of slate were dug, and, I believe, shipped to 
the market. The slates are quite iGbe-grained and fissile; the 
beds strike north-east and south-west, and dip 6 to 10 degrees 
south-east. They are traversed by two sets of joints, one 
running north-north-east and south-south-east; the other 
east-north-east, and west-south-west, dividing the slates into 
rhomboidal blocks, which are some twelve to eighteen inches 
in dimensions. Going south from the slate quarries we oroeB 
the ridge of sandstone which furnished material for the grind- 
stones alluded to above, and as the dip of the strata is sonih- 
east the sandstone is ahove this belt of slates, though appar- 
ently below that spoken of in section 22. A very short dis- 
tance south of the sandstone ridge, in section 26, township 21, 
range 3, east, a tolerably good section of the rocks, is exposed, 
which I give, in descending order : 

1. Bluish, curly, arenacious slate 3to4 feet 

2. Dark blue, flinty limestone, much hacked on 

weathered surface, tolerably massive 16 feet 

3. Shaly, black limestone 5 to 6 feel 

4. Compact, white flint, slaty below 4 feet 

5. Light gray, flinty limestone or dolomite of undetermined 

thickness. ^ 

6. Below this, to the bottom of the hill, fragments of semi- 

metamorphic slates, somewhat sandy. 

The dark shaly limestone is fossiliferous, but no fossils 
were determinable. 

From a stratum on a hillside, on the opposite side of the 
road from where this section was taken, very good limestone, 
for lime burning, has been obtained. 
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Whilst the geological equivalency of the slates and sand- 
stones, and of the strata of the section above are not per- 
fectly clear, yet I am strongly inclined to the opinion that 
they belong to the Calciferous or Knox Sandstone, and Que- 
bec Shales. The limestone and slates, with a heavy bed of 
sandstone between, are probably of Calciferous Age, Knox 
Sandstone, whilst the Umestones, semi-metamorphic slates, 
Ac., of the above section, are more probably of the Quebec 
Shale. 

Near Dr. Hill's residence a stratum of fine grained black 
limestone, with veins of calcite, which receives a handsome 
polish and is a fine black marble, has been utilized to some 
extent, and table topsi, mantles, and other articles of a similar 
nature, made from it, are very beautiful. 

South of Dr. Hill's, in section 2, township 22, range 3, east, 
is Gantt's quarry, where so much of the beautiful marble of 
Talladega has been obtained. The property is at present 
lying idle. 

As I remarked above, this belt of marble will probably be 
found to be Quebec Dolomite, metamorphosed. Its position, 
and the associated minerals, chiefly talc and other magnesian 
silicates, all point to this view. Towards the south-west, the 
marble has been found and worked at Mr. Cooper's (sec- 
tion 12, township 24, range 16, east, of the lower survey,) in 
Coosa county. At this place, also, it lies at the edge of the 
hills of Acadian slates, and shows the usual varieties, white, 
blue, and banded. 

At Syllacauga, which is finely located on high ground, with 
a good view of the Metamorphic mountains towards the east, 
the Quebec Dolomite, the country rock, is charged with iron, 
and fragments and masses of limonite are found everywhere. 
Some of these occurrences were interesting, since they were 
welt-defined pseudomorphs of limonite after pyrite. The 
crystalline form is usually the cube, without modifying planes. 
Most of these cubes, when broken open, show a nucleus of 
unchanged pyrite. Mr. Gothard's, just east of Syllacauga, is 
a locality from which many were obtained. 

Near Mr. Simon Morris' are great quantities of brown ore. 
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quite sandy, however, upon the surface. No explorations haTe 
been made to test the quality of the ore below. 

A few miles north of Syllacauga, near the base of the znoirn- 
tain with its magnetite-bearing sandstone, beds of limoniteare 
found in sections 16 and 20, the latter on land belongmgto 
Mr. J. K. Oden. 

Going south-west from Syllacauga, the road is over the Do- 
lomite, which is highly ferruginous, and surface specimens of 
limonite abound everywhere. 

At Mr. Averitt's, about section 5 or 6, township 22, ranged, 
east, there is a very extensive exposure of Quebec Dolomite, 
from under ledges of which boils up a magnificent spring. 

The dolomite is gray, sandy, presenting a hacked appear- 
ance upon weathered surfaces. It is the characteristic dolo- 
mite of this age. 

Soutlj-west from Averitt's, rise the mountains which sax- 
round the Sulphur Springs, and make such an attractive fea- 
ture of the landscape. 

These mountains have already been referred to, incidental- 
ly, as forming the continuation, south of Cedar creek, of a range 
of Potsdam Sandstone running south from near Ooosa Bridge, 
and approximately parallel with the river. The road from 
Fayetteville to the Springs, after passing for some distance 
over the red clay soil of the Quebec Dolomite, leads through 
a very low gap in this mountain, hardly raised above the gen- 
eral level of the country. South of this road the mountain 
has a course first south for a mile or more, then curves around 
gradually towards the south-west, having nearly that direction 
where it forms such a grand back-ground to the scenery at 
the Springs. 

The following section of the rocks composing the mountain 

south of the springs may serve to give an idea of ite struc- 

' ture : "The springs are situated in a valley closed in on three 

sides by hills. On the south and east the hills are high and 

precipitous on the side overlooking the spring." 

A little branch flows down towards the north-west from be- 
tween these two hiUs, and at the Springs it passes over ledges of 
dolomite, and it is from between the strata of this rock that 
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the waters of the Sulphur Spring seem to rise. It may be, 
howeyer, that they owe their content of sulphur to the Black 
Shale, for a stratum which has all the characteristics of the 
ahale, with its kidneys of iron pyrites, makes its appearance 
at the base of the mountain, a few miles north of the Springs. 

In ascending the hill south of the Springs, there is first a 
gentle slope of several hundred yards over ground covered 
with fragments of a hard slaty sandstone, almost quartz 
schist, of grayish and white color. Then begins a sharp as- 
cent of about forty-five degrees over fragments of the same 
rook, to the summit, about 300 feet above the Springs. 

The summit of the mountain is composed of heavy-bedded 
sandstones, almost quartzite, striking north-east, and dipping 
south-east, at an angle of about fifteen degrees. The sand- 
stone, as is usual with massive rocks, is intersected by joints, 
one section of which has the direction of the strike, and being 
at right angles to the bedding planes, forms the bold clifis 
which overlook the valley of the Springs. 

In crossing to the south side of this mountain through a 
gap or low place east of the Springs, after passing sandstones 
as above described in the lower part, we find sandy, half-met- 
amorphosed slates above, on the southern slope of the moun- 
tain. From these slates, a few miles towards the north-east, 
rises a chalybeate spring which is much visited. Succeeding 
the slates towards the south, are strata of the Quebec Dolomite, 
and after crossing a narrow valley of it the Acadian slates are 
reached, with the belt of crystalline marble at the foot, as is the 
case all along the line of junction of the two formations towards 
the north-east At Looney's Mill, on the opposite side of the 
mountain from the Springs, and at its base, the slates (semi- 
metamorphic) of the upper part of the mountain are exposed 
in considerable thickness. 

frof. Tuomey, in speaking of this locality, considers the 
mountain and its slates to be Sub-SUurian. Following him, 
I gave the same classification in my Beport of 1874. 

More extended observations, however, and the great simi- 
larify between these sandstones and slates, and those of the 
Kahatchee Hills, incline me to the belief that the mountain 
12 
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is composed chiefly of Potsdam Sandstone, here very dense 
and compact, whilst the semi-metamorphic slates on the flanks 
are changed Calciferous or Knox Sandstone or Quebec Shales. 
The absence of all fossils, however, will cause some doubt to 
rest upon this matter, since even partially metamorphosed 
rocks are not always easily referred to their unaltered proto- 
lypes. 

It remains now only to speak of the tract of country lying 
north of the Kahatchee Hills, and between the Pope Moun- 
tain and the East and West Range, as we have designated it 
The greater part of this area as far as Alpine — perhaps the 
whole of it — is occupied by strata of Quebec Dolomite, some- 
times with cherty soils supporting a growth of pines, some- 
times more calcaieous, and then forming good farming lands. 
Limonite is of frequent occurrence. At Mr. John Oden's 
residence, S. 13, T. 21, B. 3, east, there is quite an extensive 
bank of it, partly cherty, but chiefly of good quality so &r as 
the superficial appearance goes. This is very near the line 
of the Savannah and Memphis Bail Boad, and I doubt not 
will one day be utilized. 

Not far from Mr. Crumpler's house, in S. 5, T. 21, B. 3, E., 
there is an extensive outcrop of limestone, the property of Mr. 
John Oden. It is a blue argillaceous banded limestone chiefly, 
but part of it is much purer. It strikes N. 10 deg. W., and 
dips about 85 deg. NE. The strike is approximately parallel 
with that of a ridge of Potsdam Sandstone in the immediate 
vicinity, but the dip is just the reverse of the dip of the strata 
of the mountain. These limestones have a good deal the ap- 
pearance of some of the strata of chazy limestone seen in 
Shelby and Bibb. 

Another quarry in S. 32, T. 20, B. 3, east, shows a similar 
series of rocks, with some bands of black velvety homstone. 

Lime has been burned from the stone of these quarries, 
and where properly selected a good article can be obtained. 
These localities are also near the rail road line mentioned. 



CALHOUN COUNTY. 

Topogi^aphy. 

The portion of this oonnty examined daring the past sea- 
son embraces only its southern peurt, below Jacksonville ; a 
small part east of the S., B. & D. B. B., from Oxford to Da- 
vistown and northward to White Plains; and west of the 
rail road, a portion of the county from ten to fifteen miles 
from the Coosa river. It will thus be seen, that the present 
report is only a partial one, whilst it embrsMSes probably 
most of the geolc^cal formations found within the county. 

The drainage of Calhoun couniy is all into the Coosa 
river, but in two directions ; the one and principal direction 
being southward and westward, the former through a part of 
Talladega county; whilst the other is northward, through 
part of Cherokee county. 

In order to present these two systems of drainage clearly 
before the reader, it will be necessary to refer to what has 
been said above in the geology of Talladega, and also to an- 
ticipate a little of what is to follow. 

It will be remembered that the Potsdam chain, west of 
Talladega town, was saiid to die out towards the north-east 
before reaching Choccolocco creek. The chain is resumed 
again a few miles north-east of Choccolocco, and runs then 
without serious interruption northward, and north-eastward 
into Cherokee. The break in this chain in the southern part 
of the counfy determines the direction of the principal system 
of drainage for the Choccolocco, rising up in the north-east 
comer of the county at the foot of the quartsdte ridge, which 
marks the eastern limit of Acadian slates, soon emerges from 
these into the Quebec Dolomite, and flows south-westward 
in this formation between the Potsdam Sandstone mountain 
on the west, and the hills of Acadian slates on the east, to 
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veiy near the southern boundary of the county, there tur 
almost westward, or a little soutii of west, and flows into the 
Coosa through the gap caused by the interruption in the^^ 
Potsdam Chain. 

As it turns abruptly westward it receives 'seyeral tributa 

ries from the south from the hills of Acadian slates, in Cle 

bume and Talladega counties. The largest of these tributa 

ries are Hatchessofka, WoUscull, Salt creek, and Cheahaw 

It is seen, therefore, that the northern part of Talladega ia^K 
drained off northward through this gap, whilst the middle 
and southern portions are drained through the other gap^ 
which is found between Alpine and Childersburg* 

The creeks which flow westward are shed by the Potsdaim 
Chain, and the latter, having more a south-westerly than a 
westerly course. 

Nance's creek, a branch of Terrapin, rises also in the 
north-eastern part of the county, between the Potsdam Chain 
and the Acadian slates, thus almost overlapping with Chooco- 
locco, flows, unlike Choccolocco, northward around the upper 
end of the Potsdam Chain, into the Coosa. 

It can not fail to strike the most supei*ficial observer, that 
the mountains of Potsdam Sandstone in this county and Tal- 
ladega, have been all-important in determining the direction 
of the principal streams, and if, as there is good reason to 
suppose, the quartzite ridge, so often alluded to as forming 
the eastern boundary of the Acadian slates, be also Potsdam 
Sandstone metamorphosed, the importance of this formation 
as a watershed is all the more apparent, for only Talladega 
creek cuts through it, in Alabama, at least south of Cherokee 
cpunty. 

From what I have said above concerning the drainage, the 
general topography of the county will be easily understood. 
The highest points are probably along the quartzite ridge 
•which is the dividing line between Calhoun and Cleburne. 
West of this are subordinate hills of slates, and then a ridgy 
country of Quebec Dolomite. Succeeding this, towards the 
west, is the chain of Potsdam Sandstone, peaks of which rise 
abruptly 1225 feet or more above the level of the Dolomite. 
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Westward thence to the Coosa, is a broken country of Quebec 
Dolomite and its cherty ridges, with less important belts of 
other formations, which need not be here further pfiirticu- 
larized. 

GEOLOGY. 

The formations which have been identified in Calhoun are— 

1. Acadian — slates and conglomerates. 

2. Potsdam — sandstones and shales. 

8. Calciferous Sandstone. (Knox Sandstone.) 

4. Quebec Shale. (Knox Shale.) 

6. Quebec Dolomite. (Knox Dolomite.) 

6. Chazj. 

7. Cincinnati Group. 

1. Acadian. 

The rocks of this group in Calhoun county have not been 
studied, except in crossing them from Davistown towards 
Boss' Ford on the Tallapoosa. There is very little to be added 
to what I have said of these rocks in Tallad^a, and in cross- 
ing them at this gap, the section exposed is far less complete 
and satisfactory than that on Talladega creek. 

2. Potsdam. 

The rocks of this formation are sandstones, coarse and fine 
grained, (the former sometimes passing into a conglomerate,) 
and sandy shales. The latter less abundant and character- 
istic than the sandstones. 

The sandy rods, formed by filling in of the burrows of Sco- 
KthuSf are abundant in every outcrop of the Potsdam sand- 
stone visited in this county. 

The mountains seen west of the S., B. & D. B. B., from the 
Alabama Furnace to Oxford, and east of the rail road from 
there beyond Jacksonville, are composed of this sandstone. 

East of the main chain, several subordinate ridges and 
knobs of the same rock occur, which will be noticed below. 

DETAILS. 

From the Alabama Furnace in the northern part of Talla- 
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dega odilnty, a tolerably high and isolated mountain may be 
seen towards the north and north-east. It begins abont 8's 
20 and 29, T. 16, R. 7, E., and trends nearly due east to Ox- 
ford, where it ends abruptly. 

A short distance from the end of this mountain, b^ins an- 
other of the same rook, and' through the gap thus formed the 
rail road passes from the eastern and southern, to the nortlieni 
and western side of the Potsdam chain. 

The short mountain, about six miles long, first mentioned, 
has the local name of Coldwater mountain. Its highest peak 
about S. 28, T. 16, R 7, E., is 1026 feet above the rail road at 
the Furnace. The eastern or southern flanks of the moun- 
tain show a narrow belt of reddish and choccolate colored 
shales of the Quebec Group, and probably Calciferous or 
Knox Sandstone would be identified upon closer examination. 

The summit of the Coldwater "Mountain is covered with 
huge masses of sandstone, many filled with scdUhua rods, but 
otherwise the counterpart of what were seen on the tops of 
the peak at Alpine, and elsewhere on the southern pjx>longa- 
tion of this chain. The strike nearly east and west, and dip 
south. 

In several places on this mountain I noticed large accumu- 
lations of irregular concretionary masses of brownish chert. 

On the southern face of the mountain about section 28, and 
near by, on the northern side, separated by a narrow comb or 
ridge of sandstone, are two immense funnel-shaped depress- 
ions in the sandstone, from two to three hundred feet deep, 
and several hundred yards across from rim to rim. The sides 
of these funels are almost precipitous, some parts being per- 
pendicular cliflFs formed by the broken faces of sandstone. 

These funnels are not gapped on any side. In the southern 
one a stream of water is said to fall, and disappear through 
the crevices at the bottom ; at any rate it does not cut through 
the rim in any place. The northern funnel has no running 
water in it, nor is there any accumulation of water at the bot- 
tom. I did not descend into either, on account of the late- 
ness of the hour at the time of my visit, and the time neces- 
sary to descend and climb out From the edge of the divid- 
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ing ridge where both of these depressions can be OTerlooked, 
their unbroken rims can plainly be seen. Upon the inner 
slopes are growing the large forest trees of the mountain. 

At the western extremity of this mountain in the Quebec 
Dolomite, a large area covered with bold springs supplies a 
great Tolume of water for a short creek, the Ooldwater, which 
flows into Choccolocco three miles from its source. The west- 
em extremity of the mountain widens out into several short 
spurs, and at the eastern end at Oxford, also, the mountain is 
not a single ridge, but divided. At the latter place the sand- 
stone is literally filled with scolUhus rods^ and the little round 
spots which mark the cross sections of these rods on the bed- 
ding planes of the sandstone. 

Just across the rail road at Oxford, nearly opposite the end 
of the Ooldwater Mountain, begins the Ladiga or Ohoccolocco 
Mountain, as it is caUed, which continues on beyond Jackson- 
ville. Except at the southern extremity, this is likewise not 
a single ridge, but rather an aggregation of ridges, the exact 
structure of which has not been fully made out. Between the 
prongs or fingers of mountain thus caused, are elevated coves, 
which, near Oxford, are the repositories of some of the best 
of the limonites which supply the Woodstock Furnace, and 
of which more will be said below at the proper place. 

Snow's branch, a small stream which rises north of this 
Potsdam ridge, instead of flowing around the end of the 
ridge cuts through it just in the edge of the town of Oxford, 
and lays bare a very good section of the constituent rocks of 
the ridge. These are heavy-bedded solid sandstones chiefly, 
with some sandy shales on the south-eastern flank. One 
stratum of the sandstone is peculiar from the specks of hydra- 
ted ferric oxide, which give to it the mottled appearance of 
granite. On the south-eastern flanks the brownish sandy 
shales, though probably belonging to this formation, may be- 
long to a higher group. Succeeding these, south-east, comes 
the Quebec Dolomite, which prevails, with few interruptions, 
to the hills of Acadian slates. 

Where Snow's branch has cut through the last heavy bed 
of sandstone of the mountain tow^ords the south-east, there 
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tion 8, towDsIiip 21, range 2, east, it has an eleTation of soma 
375 feet. This mountain, like the others, is oomposed ol 
massive sandstone, and these were so much broken up bj 
joints that I could not be certain of the dip ; the strike is 
probably that of the axis of the ridge. Upon descending 
this ridge towards the east, i. 6., towards the Fayetteville and 
Childersburg road, a narrow belt of unchanged Qoebee 
Shales, with the usual bright and agreeable colors, is crosBed, 
and then the dolomite of the low grounds. Further sooft 
than the point where I visited this lyll, the magnetite-beaiiDg 
sandstone has been found in abundance. 

In the dolomite which fills in the spaces between the spins 
and ridges above named of the Potsdam Sandstone, is alwsjB 
found more or less of good linTonite. The localities where it 
occurs in large quantities are numerous. At FayetteTiOe 
Oedar creek flows over great masses of gray Cherty Dolomite 
of the Quebec Group, and close to the ford, a little ridge of 
half .metamorphosed slates, juts up very abruptly throng flie 
dolomite. North of Fayetteville, a siimilar ridge of slates is 
crossed, then another expanse of dolomite, after which bepn 
the hills proper, which, as I have already noticed, are at the 
crossing of the road, not much elevated. These hills are 
chiefly of sandstone, as I interpret it, of the Potsdam Age; 
but where the road crosses Kahatchee creek, a ridge or hill 
of semi-metamorphio slates comes down nearly to the water's 
edge, so that the road has to be cut out for some distance. 

The geological position of these slates, I am unable to 
give with certainty. They are of the same nature with many 
of the slates of the Acadian Group ; perhaps not, altogether 
so much metamorphosed, and a little more sandy. Some of 
them may be Acadian, though others, from their position, 
should be altered Quebec Shales, or, perhaps, Calciferous or 
Knox Sandstone. It will require much time and careful ob- 
servation to settle many geological questions presented in 
these hills. 

The region just described embraces the Kahatchee Hills 
proper, but there is a part of the county south and south- 
west, so intimately connected with theip in the foldings and 
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grained black slates. They have the appearance in the quarry 
of good roofing slates ; but I do not know that any have been 
excavated which are fissile enough for that purpose. These 
may be Acadian slates brought up in the up-heaval of the 
Potsdam Sandstone, and such seems most probably their 
true age, though their exact relations were not completely 
traced oat From the cove in which they occur one of the 
tributaries of Cane creek takes its rise, and a short distance 
below the slates, down the branch, very good and pure lime- 
stone is found, (f^parently Ohazy, though possibly Quebec,) 
no fossils were observed. 

Crossing the mountain again from White Plains over to 
Jacksonville, the same rocks are observed. The mountain is 
there several miles wide, and not a single ridge. Beyond 
Jacksonville, I have not as yet made any observations. 

I have yet to speak of occurrences of the rocks of this age 
between the main ridge and the Acadian hills. In going 
from Oxford north-east to Davistown, just before crossing 
Choccolocco at Morris' mill, one of these ridges is passed, 
and beyond it at the mill, outcrops of Calciferous qt Knox 
Sandstone and accompanying shales, succeeded by Quebec 
Dolomite. Then another Potsdam ridge, and another, three 
in all, between Oxford and Davistown, section 11, town- 
ship 16, range 9, east 

Qoing north from Davistown to White Plains, the same 
succession may be observed, three being passed between 
Davistown and Capt W. B. Hanna's residence. Then two 
miles n6rth of Hanna's another, and at Mr. Charles Martin's 
still another, which at that place is cut by Choccolocco creek. 
These little ridges are not so much continuous ridges as lines 
of rounded knobs with lower places between. On the south- 
east flank of each was noticed a belt of Quebec Shales pass- 
ing upwards into the Dolomite, which with its cherty ridges 
and accumulations of limonite, forms most of the Chocco- 
locco valley. The strike of the Potsdam ridges appeared to 
be more towards the north-east than that of the main ridge, 
which is nearly north and south. I give these few notes 
fidinply as matters of interest, for the only observations I have 
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been able to make, were daring a harried driTe tiiroogh flie 
region in qaestion. A more detailed sarvey of this pari d 
the coanty will be made, I trnst, at no very distant day. . 

3. Caloiferous ob Enox Sandstone. 

Mention has been made of occarrences of the rocks of fliis 
Gh*oup, incidentally in the preceding section. At MoniB* 
mill it is seen in a small ridge where it has been qaarried to 
some extent to famish material for boilding the dam and the 
pillars at the milL The asaal characteristics of the rock are 
seen there. This sandstone may reasonably be looked for on 
the soath-eastern faces of the little ridges of Potsdam Sand- 
stone, which were mentioned near the close of the preceding 
section. 

Three miles west of Jacksonville may be seen a sharp- 
crested ridge. This is composed of Calciferons Sandstone, 
striking north-east and soath-west and dipping south-easi;, 
and on the eastern flank is a belt of Quebec or Enox Shales. 

The sandstones are of the asaal agreeable colors, and the 
bedding .planes are smooth, and marked with facoidal im- 
pressions and ripple marks. How far this ridge continues 
north and south is not yet accurately made out. 

I have information of the occurrence of rocks of this age 
in other parts of the county further west, viz., the continu- 
ation of the ridge which makes the Jackson shoals on Choc- 
colocco, and on the eastern limit of the Coosa coal fields, 
but these two belts I have not personally observed. 

Of useful materials from this horizon in Calhoun, I have 
none to record, except that the sandstones are occasionally 
used for building purposes. 

4k. Quebec or Knox Shale. 

A narrow belt of these shales is commonly found on the 
eastern flanks of the Potsdam Sandstone ridges, and ridges 
of Caloiferous Sandstone. I have noticed them on the south- 
em face of Coldwater mountain, and also in the eastern Dolo- 
mite belt between the Potsdam chain and the Acadian slates, 
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whereTer fhe stibordinate ridges of Potsdam Sandstone ap- 
pear. 

Again, west of Jacksonville, a very plainly marked belt of 
Quebec Shales is crossed just before reaching the ridge of 
Galciferons Sandstone, to which allusion was made in the 
section above. 

The formation contains no materials of economic value 
that I am aware of in this county. 

5. QuEBEO OB Enox Dolobotb. 

As was the case in Talladega county, so here, the greater 
part of Calhoun county is Quebec Dolomite. It is found in 
two areas separated by the chain of Potsdam Sandstone. 
The western belt, I have examined only along one route. 
Jacksonville is situated upon this formation near where the 
Potsdam Sandstone has been brought up by faulting, to its 
level Near Jacksonville the formation is rich in ore depos- 
its, but these remain yet to be examined. Westward from 
that town one passes from the Dolomite in to the Knox Shale, 
and Knox Sandstone some three miles distant, and crossing 
the line of a fault, comes into a belt of Cincinnati Shales, and 
marble, and thence into the Dolomite once more, which pre- 
vails as far as I haye gone in that direction, about six or eight 
miles. 

In section 36, township 13, range 7, east, a magnificent 
spring bursts out from the side of a hill where an embank- 
ment has been made in times past for some rail road. In 
section 1, township 14, range 7, east, on the property of Mr. 
Schank, there is a strong sulphur spring near the banks of a 
little stream. The spring appears to come up from strata of 
Quebec Dolomite, which make the surroundhig country. In 
the vicinity is the old Draper lead mine, where galena has 
been found impr^nating a limestone. Notwithstanding the 
&ct that this occurrence of lead has been known for years, a 
paying vein of the ore has not yet been brought to light. 
This is near the upper part of the Dolomite where it passes 
into the Ohazy or some higher group, and I am not sure that 
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the lead-bearing limestone belongs to ibis fonnation, tiioo^ 
such is most piobably the case. 

From Alexandria south-westward, towards Talladega, the 
way is chiefly over the Dolomite. At Alexandria there are 
strong indications of iron in the color of the soil, and small 
fragments of limonite to be seen by the roadside, and two 
miles from the town is a great accumulation of the ore. 

On Cane creek, not far west of Martin's cross roads, (sec- 
tion 7, township 15, range 7, east,) the ore banks have been 
worked to furnish material for a Catalan Forge in the olden 
time. From one of the old pits formed by the removal of 
the ore, rises a Chalybeate spring. 

Six miles west of the Cross Boads, on Cane creek, there is 
sdso a sulphur spring, which I have not yet visited. 

At Morris' mills, on Cane creek, a mile or two south of the 
Cross Boads, there is exposed a very good section of cherfcy 
dolomite principally, striking north-east and south-west, and 
dipping south-east. 

From this point south-westward for ten miles, to near Mr. 
Dill's, section 16, township 16, range 6, east, just in the edge of 
Talladega county, there is an unbroken stretch of barren 
piney woods country, with hills of chert, in all respects the 
counterpart of the country crossed in going from Talladega 
to Collins' Ferry. A mile from Mr. Dill's the strongly ferru- 
ginous clay soil sets in once more, the country is more fertile, 
and the limonite pebbles become more and more abundant 

At the western extremity of the Cold Water mountain, 
boils up a wonderful spring, or series of springs, which pours 
such a volume of clear water into the Choccolocco by the 
short, three miles long. Cold Water creek. 

In the vicinity of Oxford, this western belt of Dolomite 
seems particularly rich in ore, and all the little strips of Dolo- 
mite, which run up between the spurs of the Potsdam Sand- 
stone, above Anniston, are charged with this ore. 

Of the details of these ore banks, more will be' found be- 
low in an appropriate section. 

On the eastern side of the mountain the Dolomite, with its 
cherty ridges and beds of limonite, covers the country to the 
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;emi-meiamorphic slate hills of the Acadian Group. Inter- 
uptions in the continuity of this Dolomite belt, by ridges of 
Potsdam Sandstones, with their linings of Knox Sandstone, 
itid Quebec Shales, have already been noticed. 

All the spaces between these ridges are occupied by the 
Dolomite, and it is not an unusual sight to find large accu- 
anlations of brown iron ore on the flanks of a ridge of Pots- 
lam Sandstone. 

Fine springs abound in this, as in all other areas of the 
Dolomite. A few miles east of Oxford the Boiling Spring 
iias long been known . 

At Capt. W. B. Hanna's is another noted spring, section 26, 
liownship 15, range 9, east. 

The Dolomite of this belt has been used without much sat- 
isfaction in the Woodstock furnace as a flux. A quarry near 
Dr. Snows, section 20, township 16, range 8, east, has been 
worked for that puipose. Analyses of this rock and of one 
near the Boiling Spring, given in Prof. Tuomey's Second Be- 
port, show that these are true Dolomites, or magnesian car- 
bonates of lime, with, however, from ten to twelve per cent of 
silica. Strata pure enough for lime burning occur in many 
places. 

Uaeftd MmeralSy &c. 

The ores of iron occurring with the Dolomite make this 
the most important formation of the State from an economical 
point of view. 

Of ore banks I can mention only a few of those which have 
been utilized, or those whose great extent deserve some par- 
ticular notice. Allusion was made above to the ore banks on 
Cane cre^k, not far from the Coosa, which supplied a Catalan 
forge. One of the longest known, and perhaps most exten- 
sive bank, or series of banks, in Calhoun is in the vicinity of 
Oxford. This flourishing town is partly in section 20, and 
partly in section 30, of township 16, range 8, east, and is in 
the gap between two ridges of Potsdam Sandstone. The low 
place between these ridges is occupied by the Quebec Dolo- 
mite, which, every where in the vicinity of Oxford, is highly 
ferruginous. 
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On the north side of the Oxford end of Goldwater Moon- 
tain, ore banks of considerable extent are worked at present 
by Dr. Snow, and the ore sent to the Woodstock Fmnace. 
Between Oxford and the fomace, in the little strips of Idw 
land ronning up between the spurs of Potsdam SandstonOi 
are eyerywhere banks of ore, generally the property of indi- 
yidoals. Many of these localities were particularly iuTesli- 
gated by Prof. Tuomey, and several analyses of these were 
published in his second report. I have as yet no new analyseB 
of ores from these places to add. 

In S. 7, T. 16, R. 8, E., the Woodstock Furnace is situated, 
about 300 hundred yards north of the old Oxford Furnace, 
which was destroyed during the war. The fields about the 
furnace, east to tiie foot of the mountain, have been pretty 
well worked over in excavating ore. 

North-east of the furnace, a few miles distant, is a cove in 
the Potsdam Sandstone, Bocky Hollow, whence comes a large 
part of the ore, and more particularly the manganiferousores 
which have of late been worked up in the furnace. In S. 33, 
T. 16, B. 8, east, is one of the banks containing the mangan- 
ese ore. This ore is partly a black and brittle ore of iron, 
with a large percentage of manganese, partly a soft black 
earthy mass which rubs off on the fingers somewhat like 
graphite, and partly a fibrous limonite, sometimes pure, some- 
times manganiferous. 

As has been intimated, the company has recentiy made con- 
siderable quantities of spiegekuen, and I understand that ar^ 
rangements have been made for the production of this metal 
for the market. 

Near this section, 33, is another bank, with ordinary limo- 
nite. There is, however, scarcely a little cove between the 
spurs of the mountain which has not furnished its quota of 
ore to Woodstock, or to the old Oxford Furnace. 

Over the mountain from Woodstock, on the south-east side, 
there is another very extensive outcrop of limonite near Mr. 
M. Garrett's residence, S. 11, T. 16, E. 8, E. 

Still further east, near the hills of Acadian slates, are other 
great deposits of limonite. In the lower tier of sections of 
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township 16, and the upper tier of township 16, range 9, east, 
these ore banks are found in close proximity to the detached 
ridges of Potsdam Sandstone, to which a^usion has been 
made above. Part of this ore is siliceous, and probably unfit 
for smelting, but the greater part is of excellent appearance. 
These localities are north and north-east of Davistown, and 
within two miles of that town. 

As was noticed in Talladega county, so here, the larger de- 
posits of limonite seem to lie nearer the Acadian hills. 

Other details concerning the various occurrences of iron ore 
in Calhoun will be reserved for a future report. 



Iron Industry op Calhoun County. 
Woodstock Iron Works, 

Post-ojffice, Anniston, Calhoun county, Ala. ; Selma, Bome 
and Dalton Bail Boad. A. L. Tyler, President ; Sam'l Noble, 
Secretary and Treasurer. 

The furnace was put in blast April 13, 1873. One furnace 
43 feet high, 12 feet bosh ; closed top. Capacity, 500 tons 
per month ; all pig metal for car wheel and foundry purposes. 
Blast, hot and cold ; can change on cold blast in a few min- 
utes. Blowing cylinder 72 inches in diameter, 4 feet stroke. 
Engine, 30 inches cylinder, 4 feet stroke. Gases are usd for 
heating the boilers. 

Ore used, brown hematite ; fuel, charcoal. Ores within ^ 
mile of the furnace, unlimited in extent. Limestone, 4 miles 
distant; contains 99.24 Carbonate of Lime. 

6 AND 7. Chazy, Trenton, and Cincinnati Groups. 

These will be considered together, for the reason that suffi- 
cient data have not yet been collected to separate them in the 
few localities where I have noticed their occurrence in the 
county. 

Allusion has been made above to the occurrence of shales 
of the Cincinnati Group, in going westward from Jacksonville. 
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After passing the sharp crested ridge of OaloifeioiiB Sand- 
stone three miles west of Jacksonville, we come into a belt of 
yellowish calcareous shales, with which are associated several 
beds of highly fossillierous crystalline limestone or marble. 
These shales and marbles are the connterparts of the shaleB 
and limestones of the Cincinnati Group, as exposed on the 
opposite side of the river from Enoxville, Tenn. I have very 
little doubt that they belong to the same group, though no 
recognizable fossils could be detached from the limestoneB. 
The lower part of these beds probably pass Ihrough the Chazj 
into the Quebec Dolomite, which succeeds and makes a wide 
belt towards the west. 

Although I detected no beds of undoubted Ghazy limestone, 
they will probably be found upon closer examination. I give, 
therefore, merely these notes. 

At Aderhold's MiU in the NE. k of 8. 19, T. 14, R 8, east, 
under the bridge a fine section of the shales of this group is 
exposed, and with them is associated a sandy ferruginous cal- 
careous rock, similar to Safiford's Iron Limestone. 

From this place,- south-west to Alexandria, the road lies 
wholly over these shales. At the latter town, or very near it, 
a belt of dolomite is entered, as has been indicated above. 



Metamorphio Region. 
Wood's Copper Mine. 

With a view to laying before my readers an account of the 
operations at this mine, since the publication of my last re- 
port, a short trip was made to the locality during the past 
summer. 

Mr. Wood has erected one calciner, with a capacity of 
6,000 lbs. of ore in 24 hours; one reverberatory, with a 
capacity of 1,200 lbs. of calcined ore in 24 hours. These 
two furnaces are calculated only to make a matte of 35 per 
cent. There is also a crushing mill of four stamps, with an 
engine of 30 horse power. 
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It is in ooQtemplatian soon to put up two. blast fomaoes 
and a fefiner, and to produce ingot copper on the spot. 

The amount of ore now lying in piles about the mouths of 
the shafts, and of the refuse from the ores shipped last year, 
is estimated to be about 800 tons. All this will do for smelt- 
ing, and will probably average 8 to 10 per cent. 

Up to date, (October 15, 1875,) Mr. Wood has raised and 
shipped about 1,600 tons of ore, averaging 16 per cent of 
copper, for which he has received $3.76 per unit of the per 
centage. 

All the wild rumors about the large amounts of silver con- 
tained in the ores, are reduced to the simple fact that with 
the ores, are found occasionally, masses of rock impregnated 
to some extent with sphalerite or zinc blende, which shows a 
trace of lead and silver when carefully tested. The amount 
of sphalerite is extremely small, and tiie silver or lead in it a 
minimum. 

As was stated in my previous report, the vein is a bedded 
lode, with the richer black sulphuretted ores, (which are com- 
monly called black oxide,) lying between the "gossan" above, 
and tiie ^* mundic " or solid pyrites belo^. As yet, only about 
160 yards of the vein have been mined, and only the richer 
ores have been raised, except where the yellow sulphuret has 
been mined for smelting, within the past few month& There 
has been no exploration of ike vein by which either the 
thickness of the mass of cupriferous pyrites tinder the black 
ore or its d^pth is ascertained. It has been out to a depth 
of twenty feet and a width of ten feet through the solid 
mass, without reaching the limit of the vein in any direction, 
so that the probable amount of these pyrites, which averages 
about 9 per cent of copper, is very laige. As far as the vein 
has been worked the higher grade ores have been taken out, 
but the great waste thus incurred has induced Mr. Wood to • 
provide for the working up of all his material at the mine. 

Besides the cupriferous massive pyrites, a light colored tal- 
coidldate, smooth and soapy to the touch, and impregnated 
with the black sulphide, is used (mixed with the yellow sul- 
phide,) in smelting, but it fuses with di£Bculty. llie average 
13 
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per cent of copper in iliis is about 8, bat freqnently streab 
of black sulphide, several inches thick, are found in it» 

To Mr. Wood and to Capt. Adolf Thies, I am indebted for 
much of the information given above, especially as regards 
the quantity of ore raised, and the figures concerning the 
furnaces. 

At my request. Prof. W. C. Stubbs, of the Agricultural and 
Mechanical College, has made several analyses of the best 
specimens of the ore from Wood's Mine. 

It will be seen that they are all sulphuretted ores, thoo^ 
thin superficial coatings of the carbonate, &c., give t^ tiiem a 
variegated appearance. 

No. 1, marked Azurite, from the numerous crystals of that 
mineral, seen upon the specimen. With these were also 
crystals of Chcdcopyritey patches of Malachite^ Ac. Brittle 
and porous, and eadly crushed. 

A partial analysis showed : 

Copper (metallic) 10.62 

Iron : ....23.10 

Sulphur. 29.20 

Insoluble matter 4.00 

No. 2, marked Copper Ore {Chalcopyrite,) This sample is 
principally the black ore, with crystals of chalcopyrite die-' 
seminated through it, giving it lines of easy fracture. Harder 
than No. 1, and more compact. 

Metallic copper 34.96 

Iron Not determined. 

Sulphur 14.90 

Insoluble matter 7 . 30 

No. 3, marked Copper Ore, (Malachite.) This sample is 
very porous and consists chiefly of chalcopyrite, with depos- 
its of the green carbonate on the edges and portions of sur- 
face: 

Metallic copper 19. 24 

Iron 25.20 

Sulphur. 23.10 

Insoluble matter 16.60 
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No. 4, marked Copper Ore, (Black Ore.) Sample porous 
and very brittle, but like the others, mixed with the other 
compounds of copper. 

Metallic copper 43.04 

Iron 15.47 

Sulphur. . ; 11 .40 

Insoluble matter 7 .40 



No, 5. Marked CuprUe. 

An impure porous specimen, containing much iron. 

Metallic Copper 45 .24 

Iron. 31.29 

Sulphur, not determined .00 

Insoluble Matter 4.20 



These are generally picked specimens, the mass of the ore 
averaging, according to recent assays by Gapt. Thies, about 
10 per cent copper. Upon the composition and mode of ori- 
gin of these ores, see further, the Beport of Progress for 1874, 
and the remarks of Prof. Stubbs, in the CJhemical Beport 
below. 

North and north-east of Wood's Mine very numerous ex- * 
cavations have been made by various parties in the search for 
copper. One mile from Wood's is the shaft sunk by Ex-Gk)v. 
W. H. Smith, from which very fair specimens of the yellow 
sulphide have been extracted. Analysis of a specimen from 
this mipe was given in my report for last year. Since that 
time a new shaft has been sunk, machinery set up, and pre- 
parations made for systematic working. We may reasonably 
expect that paying ore will soon be found in some of the lo- 
calities where it is so diligently sought. 

Within two or three miles oiF Gk>v. Smith's shaft, many trial 
shafts have been put down. Some of these I was able to visit, 
and whilst in none has a paying ore of copper been found, in 
several, chemical test shows the presence of some copper. 
Most of these openings are in township 17 and Range 11, E., 
and in sections 7, 17, 18, 19, 24, and 26. At Mr. M. J. White's, 
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at the mine of Messrs. Parr k Seymour, and of Mr. DriskeU, 
the rocks excavated show a reaction for copper. The same 
is probably the case at the other localities given, but I can 
not speak of these from personal observation. 

The history of most of these undertakings seems to be sub- 
stantially this : A company with limited means, or an individ- 
ual, sinks an expenidve shaft through the hard rocks, down to 
water; by this time the means are so nearly exhausted that a 
suitable pump for draining the mine can not be purchased, 
and so the enterprise is abandoned, to be renewed at some 
other locality with a similar result. The number of shafts in 
this vicinity, sunk to the water, is truly wonderful. 

If a tithe of the money spent upon such useless shafting 
had been employed in the purchase of a diamond drill, by 
which the supposed copper veins could have been thoroughly 
tested before the heavy expense of shafting had been com- 
menced, many sore disappointments and heavy losses would 
have been spared. 

As in Prof. Tuomey*s time, so now, the " practical miners 
from Ducktown" seem to.be the bane of the country, often 
leading men to embark their fortunes in ruinous copper-min- 
ing enterprises, in localities where there is geologically not 
the slightest reason for expecting to find a vein of copper ore. 

Under such guidance, I have seen men digging for copper 
in non-metamorphosed Knox Dolomite, a bed of limonite 
serving the purposes of the '^ gossan." 



COOSA COUNTY. 

In the vicinity of Goodwater Station on the Savannah & 
Memphis B. K, there are several localities of considerable 
interest. A good deal of work has been done there in search 
of copper, and whilst no paying ore has been extracted, there 
is a very distinct trace of copper to be found in some of the 
rocks. 

In the village, a pit has been sunk some 28 or 30 feet deep, 
in a gray arenaceous schist with scales of graphite. This 
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rook was mentioned in last year's report, as appearing near 
Mt. Olive in Coosa county, and also at several localities north- 
eastward in Clay county, between Mr. Weathers' and Can- 
dutchkee, and elsewhere. 

The country rock near the station is syenitic gneiss, which 
in some places is more nearly a homblendic rock, with a con- 
siderable admixture of talc, making what is known as Soap- 
stone, at Mr. Nicholson's, and atone or two cuts above Good- 
water. This rock cuts very easily, is quite massive, and re- 
sembles the soapstone of Tallapoosa county, except that it is 
tougher and rather ^ more gritty; still, it is an excellent rock 
for many purposes. 

In S. 3, T. 24, B. 20, east, an excavation for copper has been 
made by Ex-Gov. W. H. Smith & Co. on Mr. C. W. O'Neill's 
land. The rock here is a dark graphitic schist, with frequent 
scales of biotite, and also crystalline plates, from hsM an inch 
to an inch in diameter, of a green lamellar mineral, (prdl^ably 
talc.) 

The same rock occurs frequently north-east of this in Clay 
county, at Mr. Weathers', at Mr. Gtoorge Hobbs', Ac. Pyrite 
is also of frequent occurrence, both in irregular masses and 
in sheets between the joints of the rocL Between some of 
the joints is found also a black soft, pyritous mass, which re- 
sembles, in general, the blabk ore of copper, but it shows no 
trace of copper. Graphite is one of its constituents. As an 
efflorescence or incrustation on some parts of the walls of the 
shaft, there is a soluble salt of iron, probably the sulphate, 
which, when wet with water and placed upon the knife blade, 
coats it with copper. 

The rock itself shows very little, if any trace of copper. 
The same strata are likewise exposed in the rail road cut near 
Hatchet creeL 

In S. 10, T. 24, R 20, east, in an old field there are found 
pretfy large masses of magnetite with very evident crystalline 
faces, and strong polarity. All the fragments are considerably 
water worn, and are found scattered amongst water worn 
quartz pebbles, over a considerable area. In the rail road 
out on Wild Cat creek, a dark colored stratum of rock attracts 
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the needle Tery strongly, and as this is only a few hundred 
yards from the locality just mentioned, the source of the mag- 
netite may possibly be found in this rock. 

The line of the Savannah and Memphis Boad has been so 
chosen as to cross the mountains at a very low gap. The 
Bebecca mountain, which is represented on the maps as 
taking a southern course a short distance south-east of Syl- 
lacauga, really does take such a course, so far as its main 
heights are concerned, though it seems that the strata which 
compose it continue on in a south-west course into Chilt6n 
county. In other words, where the rail road crosses the 
mountain, there is a low gap, caused apparently by denuda- 
tion only, as the strata have the normal strike. This low 
place in the mountains is by no means a level for the spurs 
of little hills of denudation, just out from the main heights 
on either side into the low valley, and the rail road has to 
cross all these, making it almost a continuous series of cuts 
and fillings from Goodwater to Syllacauga. 

In these cuts, the strata exposed have undergone decom- 
position to that extent, that they are in very few places any- 
thing more than stratified clays with interbedded layers of 
quartz. 

Within three or four miles of Goodwater, the rocks cut are 
much harder and less changed, but beyond, to Syllacauga, 
the case is as represented above. I have often spoken of a 
prominent ridge of Quartzite, which forms the highest crests 
of this mountain at the gap, this rock is considerably worn 
down, but stills forms one of the highest of the points crossed 
by the road. The water courses west of this ridge flow via 
Tallasseehatchee into the Coosa ; east of the ridge they are 
all tributary to Hatchet creek. 

The rocks along the plank road, which crosses some miles 
south of the rail road, are much firmer and less decomposed. 
The highest point, where the plank road crosses the quartzite 
ridge, is, however, not more than 300 feet by aneroid obser- 
vations, above Syllacauga, 



CHEMICAL BEPOBT. 



As in my last report, so in this, I haTe thought it desirable 
to present in tables, for greater convenienoe, the yarions 
analyses which have been given in the body of tile report 
above. 

I have again to acknowledge my indebtedness to Prof. W. 
C. Stabbs, of the Agricultural and Mechanical College, for 
the kind assistance which he has given me in this depart- 
ment 

To Mr. J. Blodge Britton, of the Iron Master's Labora- 
tory, I am also specially indebted for a number of analyses 
of iron ores which he has free of charge made for the 
survey. 

Acknowledgment has been made above to the liberality of 
Mr. Walter Crafts, Superintendent of the Shelby Iron Works ; 
CoL S. S. Glidden, of the Alabama Furnace, and of Mr. Jas. 
Thomas, of the Eureka Furnace, for their kindness in per- 
mitting analyses made for them, but not yet published, to 
appear in this report. 

The analyses referred to have been made by competent 
and trustworthy chemists, and no apology is necessary for 
publishing them. To Mr. Crafts, especiaUy, I owe a large 
number of analyses. 

The coal analyses are chiefly from Mr. Bothwell, but due 
acknowledgment is made in each case. 
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Analyses of Coppeb Obes from Wood's Cofpeb MsSi 
Clebubne CouNTi, Ala. 

Since nearly all these ores consist chiefly of iron, coppery 
sulphur, and insoluble matter, a general method of analyas 
was adopted, by which these substances only, were deter- 
mined. The specimens analyzed usually contained a small 
quantity of that compound of copper to which the name had 
been given in the labels of the survey. But no specimen was 
homogenous in structure, many compounds of copper being 
found in the same specimen. Hence we have sought only 
for the above named ingredients. 

The method of analysis was substantially as follows \ The 
finely pulverized mineral was dissolved in concentrated nitric 
acid, wiUi the aid of gentle heat. The solution, diluted with 
water, was separated irom the unoxidized sulphur, and thfl 
insoluble matter, which were then carefully weighed on a 
well-dried and weighed filter, then ignited, and the amount 
of insoluble matter determined ; the undissolved sulphur be- 
ing estimated by the difference. 

From the filtered solution, that portion of the sulphur 
which had been converted into sulphuric acid, was precq>ita- 
ted by baric chloride, and estimated as haric sulphate. The 
copper was next precipitated by hydrogen avlpkide, as cuprie 
sndphide, and thrown rapidly upon the filter, then dried, and 
dissolved, together with the incinerated filter, in aqua regva^ 
the sulphur, of pure yellow color, separating. The solution 
was next filtered, and the copper determined in the filtrate, 
as cuprie occide, by boiling witii potassic hydrate, igniting and 
weighing. 

Wm. O. Stubbs. 
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TABLE I. CoFSBB Obxs fbom Wood's Mine. 



NUUBEB OF SAMFIJi . , 



2. 



4. 



Copper 

Lron 

Snlpbor 

Insoluble Matter. 



10.62 

23.10 

29.20 

4.00 



34.95 



14.90 
7.30 



19.24 
26.20 
23.10 
16.60 



43.04 

16.47 

11.40 

7.40 



46.24 
31.29 

*4!20 



No. 



1. 


Marked Azoiite. 


2. 


" Ohaloopyrite. 


3. 


" Malachite. 


4. 


" Black Ore. 


6. 


" Cuprite. 



It is interesting to note that in those specimens showing 
the carbonates — t. e.y No. 1 and No. 8 — the percentage of cop- 
per is small, whilst the black ore, (the great mass of the ore 
at firct mined) No. 4, shows mnch more copper. No. 6 is sim- 
ply a mass of black cnre with a superficial coating of cuprite ; 
whilst No. % Ohalcopyrite, is also chiefly the black ore with 
Ohalcopyrite crystals intermixed. 

Chdlcopyrite, or the yellow snlphide, as will be seen aboye 
in the geological report, is the mnndic or solid ore of the yein. 
It averages some 10 per cent, copper. The black ore lying 
between this below, and the '' gossan" aboTe, is considered 
generally to be a decomposition prodnct of the Chalcopyrite, 
in which, as may be seen in tiie table, the percentage of cop- 
per is increased. 

The long exposure to the atmospheric agencies, necessary 
to produce the carbonates, appears to haye the effect of re- 
ducing the percentage of copper, probably by leaching. 

See, also, Beport of Progress for 1874. 

E. A. S. 
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27o. 1. limonite from Bank No, 1, Ashby Iron Company's 
land, Bibb county. Analyzed by J. B. Britton. 
Average sample. 
2fp. 2. Compact, liver brown, variety of ore, Ashby Iron 
Company's land, Bibb county. Analyzed by E. A. 
Smith. 

No. 3. Limonite from Bank No. 2, Ashby Iron Company's 
land, Bibb county. Average sample. Analyzed 
by J. B. Britton. 

No. 4. Limonite from Bank No. 3, Ashby Iron Company's 
land, Bibb county. Average sample. Analyzed 
by J. B. Britton. 

No. 6. Pipe ore, from Ashby Iron Company's land, Bibb 

couniy. Analyzed by E. A. Smith. 
- No. 6. Limonite from Dr. Stiur's, Bibb county. Average 
sample. Analyzed by J. B. Britton. 

No. 7. Badiately fibrous limonite; outer surface smooth, 
mamelonated, with reddish color ; interior rough, 
more or less porous and ochreous, Shelby couniy, 
six or eight miles north-east of MontevaJlo. An- 
alyzed by E. A. Smith. 

No. 8. Compact limonite, breaking with smooth conchoidal 
fracture, moderately brittle. Color of ore, light 
liver-brown ; of powder, yellow ; Shelby county, 
six or eight miles north-east of Montevallo. An- 
alyzed by E. A. Smith. 

No. 9. Limonite; Shelby county, five miles north-east of 
Helena. Analyzed by E. A. Smith. 

No. 10. Limonite, from the Banks of the Shelby Iron Com- 
pany. Analyzed by Prof. C. F. Chandler. 

No. 11. Boasted ore, from Banks of the Shelby Iron Com- 
pany. Analyzed by Prof. C. F. Chandler. 

No. 12. Black iron ore, from Alpine mountain, Talladega 
couniy. Analyzed by J. B. Britton. 

No. 13. Average sample of ore from the Seay Bank, Talla- 
dega couniy. Analyzed by J. B. Britton. 

No. 14. Average sample of ore from the Irona Bank, Talla- 
dega couniy. Analyzed by Mr. J. B. Britton. 
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TABLE m. IBONOHES. 

mm TTRlfA' ITI'IML 



NUMBEB. 



Metallio Iron 

Silica, &e 

Solphar 

Phosphorus 

Alnmina, Lime, Magnesia, <feo . 



49.08 

23.46 

0.11 

0.34 

6.58 



44.61 

29.06 

0.00 

O.30 

3.66 



No. 1. Bed Hematite ore from the monntain near Columbi- 
ana. Analyzed by Dr. C. F. Chandler. 

No. 2. Bed Hematite, also from the mountain near Colum- 
biana. Analyzed by Mr. J. B. Britton. 

Forged Iron, made from ore from the Irona Bank, TcJladega 

County. Analyzed by J. B. Britton, 

TABLE IV. 



Metallic Iron 

Carbon 

Silicon 

Sulphur : 

Phosphorus 

Manganese 

Undetermined and loss . 



Total. 



99 020 
0.198 
0.265 
0.000 
0.122 
0.061 
0.331 



100.00 



Furnace Scale, from the Stack of the Alabama Furnace Tal- 
ladega County. Analyzed by J. B. Britton. 

TABLE Y. 



Silica 

Iron and Alumina 

Zinc Oxide, ) 

Cadmium Oxide, f 

Graphite and unaetermined 

Total 



1.46 
3.63 

91.70 

3.23 



100.00 
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THE OOTTON WOBM. 

BY A. B. GBOTE, A. M. 

The present paper is preliminary to a more extended his- 
tory of the cotton worm {cdetia argHlacea of Hubner ; noctua 
xylina of Say,*) an insect, with whose ravages at least, the 
cotton planter is familiar. 

The cotton worm, in the form in which it eats the leaves of 
the cotton plant, is the worm-like stage of the growth of a 
small moth, belonging to a group of which there are already 
over 1,200 known North American species. The perfect in- 
sects belonging to this family are called popularly by the 
name of Yiolet-moths ; with us, in the south, we apply to 
these and other smaller moths (although belonging to distinct 
natural families) the name "candle-flies,*' from their habit of 
swarming to light in houses. Technically the family to which 
the cotton worm belongs is called NoctuoR^ or sometimes Noo 
tuidce. , 

The cotton worm in its earliest stage is a fertilized egg, the 
product of the union of the sexes of the moth. This egg is 
deposited by the female moth on the leaf of the cotton plant. 
Within this egg, which is so small as not to be readily per- 
seived, the growth of the young "worm" rapidly proceeds, 
ontil in a few days it is sufficiently grown to eat its way out 
bhrongh the shell and commence a free existence as a "worm" 
>r larva. If we now examine this larva, we find that the 
3ody is made up of successive rings. The first three of these 
nmgs or segments, behind the head, bear each a pair of homy 
ointed l^s, six in all, armed with bristles and terminating in 

*In the MisBOori i^porte, and elsewhere, the name anomis xylinOt just sug- 
rested by myself in 1864, is commonly used. I hare recognized later, that 
anbner^B name has priority. 
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a claw, n we compare the cotton worm at this stage, wifh 
the common rain or earth worm for instance, which we find 
in the ground, we see that it differs by possessing these 
jointed legs, although the bodied of the two animals are alike 
in being made up of successive rounded rings or segmente. 
They belong in &tct to two different types of straotore ; tiie 
cotton worm being an Arthropod or jointed-foot insect, and 
the rain worm belonging to the true footless worms or Ver- 
mes. ' Counting backwards from the head, we find that on ike 
6th, 7th, 8th, and 9th, segments of the body of the cotton 
worm, there are pairs of short, fleshy projections, which aie 
not jointed, but are used by the cotton worm for progression. 
The pair on the 6th segment are not used, and there are pro- 
jections of the skin on the 10th segment also, showing a dia- 
tribution of these fleshy processes or false legs along the line 
of the hinder part of the body, without reference to their 
usefulness to the animal, and in an imperfect condition of 
deyelopment. The last segment of the body is provided with 
a pair of these fleshy false legs for grasping the leaf and 
maintaining the position of the animal while feeding. Whra 
we come to examine the anterior end or head of the cotton 
worm, we find it made up of a harder covering above and 
beneath pairs of jointed appendages, the most prominent of 
which are the cutting jaws or maxillae, which perform the 
office of supplying food by tearing off the leaf of the cotton 
plant. These jointed appendages to the head, are similar in 
structure to the jointed feet of the animal, though they serve 
a different purpose in its economy. They are here head organs. 
So that we now see that there are three distinct regions of 
the body in the cotton worm, characterized by three differ- 
ent kinds of appendages. These different r^ons are tech- 
nically called head, thorax and abdomen. In walking, ovong 
to the disuse of certain of the abdominal or fleshy false legs, 
the cotton worm doubles the body between the thorax, which 
bears the true jointed legs, and the 7th abdominal segment 
This position of the body gives it the name of a half-looper. 
As it grows, the yellowish-green cotton worm casts, its skin 
from time to time, feeding all the while, and growing rapidly. 
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The segments of the body are seen to be ornamented with 
black dots, which, under the microscope, appear as warts, 
some of which give rise to hair. In some of the worms there 
is a distinct dorsal line visible, wanting in others. This stripe 
down the back gives the worms a peculiar appearance; it 
seems to be a variation, the color due to the massing of pig- 
ment cells in the skin, and not a reflection of the digestive 
system of the animal, which commences at the mouth and 
ends at the last segment, through the opening of which the 
leaf food of the animal is expelled in little pellets. This va- 
riation of the markings of the cotton worm is interesting, 
because it shows the worm to be undergoing some slow pro- 
cess of modification, and it may be that its present mode of 
life in the Southern States is producing some change- in 
itself. 

In Central. Alabama, I have watched the growth of the 
^worms on the cotton plant. The worm appears there in cer- 
tain seasons, as early as the latter part of June. After feed- 
ing for a period of about fourteen days, the cotton worms 
commence preparations for shedding their skin to pass into 
the chrysalis stage of growth. For this they spin a few 
loose threads of silk on the plant itself, which they rarely 
forsake for that purpose. Within this light web the last larva 
akin is thrown off, and the brown chrysalis skin is exposed. 
In this state the worm passes from a week to ten days. 
During this time, although appearing quiet outwardly, and 
without exterior organs of locomotion, growth takes place 
within the shell of the chrysalis. At last it has progressed 
so far that it arrives at maturity. Through an opening of 
the head and thorax at the back of the chrysalis, the full 
grown and perfectiy developed cotton fly or moth appears, 
its wings merely littie pads at the sides. These are quickly 
expanded by a muscular action, and by a circulation in the 
veins of the wing, which ceases so soon as the wings are 
dried in the sun. The body is now seen to be. covered with 
scales ; the wings cover the body so much, that at first we 
cannot see that it is, after all, the same animal which we 
knew first as a larva. But the three portions of the body 
U 
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may be seen. The head has two long jointed antennsB or 
feelers. The jointed maxillae haye become a spiral toDgne. 
The thorax supports its six legs as before, while the fleshy or 
false legs of the abdomen have disappeared, as being of no 
further service to the animal. The insect is now matarei 
and in a condition to commence its work of propagating its 
young. Although the sexual organs are present in an onde- 
deloped condition in the larva, this insect in that stage is in- 
capable of reproduction. The sexes are separate, and a trae 
copulation takes place before the eggs of the female moth are 
fertilized, and their growth can commence. 

A series of observations in Southern and Central Alabama, 
has convinced me that the cotton worm is an imported insect, 
and not indigenous to the Southern States. I had previously 
published some observations on that point, and I submitted 
a tmmmarized statement to the American Association for the 
advancement of science at Hartford, in August, 1874. The 
cultivation of the cotton plant, upon which this insect feeds 
is artificial. In our climate this plant has become an annual 
The first herald of the cotton worm I have found to be 
always the flight of the parent moths. These would come to 
light in houses, and in a few days thereafter I found the 
young worms on the plants. This, in Central Alabama, was 
in June or July, and previovsly I had always heard of the 
appearance of the worm to the southward. Before it, the 
cotton in my vicinity had shown no sign of worm, and had 
any existed in the country it must have showed itself during 
the preceding three months, while the young cotton plants 
were growing. In favorable seasons the broods were success- 
ive until frost, and the death of the cotton plant. Where 
food failed on one plantation the worms wandered to another, 
but not till then. The first brood in one locality is irregular, 
skipping some plantations, invading others. Again, I have 
noticed that, while there was yet leaf enough left, and the 
season yet warm, whole sections would be forsaken by the 
freshly disclosed moths. There is no doubt on my mind, 
that the cotton worm has a yearly migration northward, from 
the facts in the case. The cold weather finally kills the 
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moths, withont their bemg able to provide for a farther 
brood. I have noticed the moth in the Fall as far north as 
Canada and the great lakes and on the coast of Maine. Al- 
ways arriving there late in the season, it must perish ; there 
is no food for its progeny ; it is too late for it to retrace its 
steps. On this head I have already been able to contradict 
the published statements of Prof. 0. Y. Biley, in the 2d and 
6th Missouri Beports, which, however, were not based on 
personal experiment The reasoning there given with regard 
to the habits of the cotton worm, was entered into without 
that talented observer having sufficient facts before him. 

The migrations of animals are among the most important 
circumstances affecting the forms of life. Wallace and Wag- 
ner have already shown how the separation, in this way, of 
local races or varieties may have given rise to new species; 
There is first to be considered, the involuntary migrations of 
animals by being floated down nvers, or conveyed by the 
wind. As we study those which are provided with wings, 
their voluntary migrations are sisen to play an important part 
in their life. Birds and insects share tiiese characters in 
common. Flights of the storm butterfly {Danaus PlexippuSf) 
have already been noticed crossing the great lakes in the 
Fall, and going southward as if to endeavour to hybemate in 
a warmer climate. This butterfly hybemates in Alabama. 
Flights of butterflies have been frequently observed in re- 
gions as remote as the English Channel, and the Amazon 
river. The cotton worm moth is strong-winged and has a 
lithe, smoothly scaled body, offering very little resistance to 
the wind. Although the wind may accelerate and assist its 
migrations, I regard them as voluntary, from the facts of its 
structure and the wide territory which it covers. The cause 
of the northward migration of the cotton-worm moth from 
more southern localities over the cotton belt, and as far north 
as Canada, cannot be suggested as yet, the data not being all 
known. One thing is clear, that the territory growing cot- 
ton, over which they pass, increases their numbers, by pro- 
viding them with food, and thus makes them an enemy of the 
cotton planter. 
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I have not had the opportanity of experimenting with any 
of the preventatives or remedies against the cotton worm, of 
which I have seen public notices. Those in which Paris 
Gh*een enters the composition seem to have been most bqc- 
cessfol, from their cheapness and poisonous effect. Care in 
the use of such material cannot be too strongly recom- 
mended. The metallic basis of Paris Green stays in the soil, 
is washed into channels, or by infiltration may reach into 
springs. It cannot be got rid of by evaporation. It is a 
poison to all animals. 

I have suggested that, in order to act intelligently i^ainst 
the cotton worm, concerted action by the planters is neces- 
sary, and that the artificial agent used to destroy the cotton 
worm be employed against the first brood as it appears in 
any given locality to prevent its spreading further. I finally 
suggest that there be a thorough collecting of all facts con- 
cerning the worm in different portions of tiie State, and that 
such data, revised by a competent scientist, be published by 
State authority. A collection of all the facts relating to the 
insect) and other diseases of the cotton plant comes cleaily 
as a duty, which an intelligent State should perform, where 
its interests are so lai^ely engaged in the matter as are those 
of the State of Alabama. 
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To Cd. Watrous, President of the Alabama Coal Mining Co. : 

Sm — ^In reply to your note asking for information in rela- 
tion to that portion of the Oahaba Ooal Field in which the 
lands of the Alabama Mining Company are situated, I have 
great pleasure in sending you a brief report on the subject. 
This report is derived from my published reports, and from 
the results of^an exploration made during a short vacation last 
summer; and although the subject will be more fully pre- 
sented in my forthcoming report to the Legislature, yet as 
you deem it of importance to the interests of your enterprise, 
as it certainly is to those of the State, to make known as early 
and as widely as possible the extent and value of our mineral 
deposits, I most cheerfully give you such information as I 
possess on a subject in which, both from duty and inclination, 
I take so deep an interest, 

I am, sir, very respectfully yours, 

M. TUOMEY. 

October, 1855. 

REPOBT. . 

Description of the Eastern side of the Cahaba Coal Fidd. 

The Cahaba Coal Field was first opened near its south- 
western extremity, above Pratt's Ferry, and on the right bank 
of the river. It was the intention of the company formed 
for the purpose of exploring the coal found here, to use the 
river as a means of transportation, but the well-known diffi- 
culties attending the navigation of all our streams above the 
falls, caused this enterprise to be abandoned ; in the mean 
time the extension of the Ala. and Tenn. B. B. B. to Monte- 
vallo, soon directed attention to the eastern side of the field 
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843 most likely to be first available, as the rail road would 
afford to the product of the mines an outlet always certain 
and reliable, and moderate in cost of transportation. It is 
in this portion of the coal field that the property of your com- 
pany is situated. 

It is an interesting fact that the Oahaba Coal Measures do 
not thin out gradually towards the edge of the field, but akt 
abruptly against the upturned Silurian rocks. 

In the first examination of the Cahaba vfidley, west of the 
river, I pointed out the fact of the high inclination of the beds 
composing the coal measures. I was not then aware that ft 
considerable portion of the field is composed of horizontal 
or slightly inclined beds, although on Turkey creek I had ex- 
amined a single coal bed. 

During a hasty exploration made last spring, I found that 
the beds immediately north of the anticlinal line marked on 
the accompanying map, are either almost level, or slightly 
inclined with a dip towards the north-east. A singular state 
of things is found to exist in the northern portion uf the field 
To understand this, it is only necessary to recur to the fact, 
that the Cahaba Coal Measures present in their structure im- 
mense flexures, or folds, and that the level beds are found on 
the summit of these curvatures, whilst the inclined beds con- 
stitute their sides. 

But I must refer to the reports on the geology of the State 
for explanations of these phenomena. The lands of the com- 
pany examined by me are two tracts, a northern and southern 
one, the latter containiAg 3,360 acres, and the former 1,440, 
making in all 4,800 acres of productive coal measures. The 
Alabama Coal Mining Company own other lands in the coal 
district which have not yet been worked, and the quality of 
coal on them is not known, though it is the opinion of those 
who know most about them that they are rich in coal. 

Watrous Bed, — To the south of the level tract on the map 
will be seen the isolated quai ter section, containing 160 acres. 
A seam of coal highly inclined, five (5) feet thick at the out- 
crop, is found here ; it is known as the Watrous Bed, and is 
the most southerly coal exposed on the company's lands. 
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Puahmattahaw Beds. — ^The Little Mayberry creek flows over 
the edges of the strata, and as it passes through a goi^e in 
the anticlinal ridge, it exposes the section Fig. A on the map, 
known as the Puahmattahaw Beds. The strike of the beds is 
nearly east and west, and the dip 85 deg. towards the south. 
In the distance of 300 yards five or six seams of coal occur, 
of which three at least are workable. 

I propose at present to direct attention but to two of these, 
marked a and b on the map. As these seams are opened, a 
fair opportunity was presented for their examination. The 
bed a consists of two seams of 12 and 18 inches of coal, sep- 
arated by 8 inches fine clay, making 30 inches of coal. The 
bed & is 4 feet 6 idehes thick, owing to the inversion of the 
strata here ; the floor consists of sandstone marked with im- 
pressions of large coal plants, whilst the roof is composed of 
a thick bed of indurated under clay, filled with Stigmaria. 

The distance between these seams is 114 yards, so that by 
driving a cross-cut between them, the coal may be raised 
economically from one shaft. 

The Pushmattahaw Beds outcrop in the company's land for 
a distance of one mile and a half, or 2,640 yards. Supposing 
the coal to be worked to the moderate depth of 160 yards, 
the thickness of clear coal in the two adjoining beds being 
2.33 yards, and the specific gravity of tiie coal 1.304, from 
these data we arrive at the fact that the Pushmattahaw beds 
contain 904,924 tons of available coal. 

Levd Beds. — A little higher on the stream the strata lose 
their great dip and become nearly horizontal. Indications of 
more than a single bed occur here, but the sides of the ravine 
and the bed of the branch are covered with loose masses of 
rock that hide everything, — so that nothing absolutely certain 
was determined here. At the source of the stream the prin- 
cipal outcrops of the level beds are found. The upper one of 
these is known as Woods' Pit. The dip head level here is 
north 47 deg, west, and the dip of the coal 1 in 9 towards the 
north-east; portion^ of the seam are full three feet thick, but 
it varies between this and two feet. Although the most ex- 
tensively worked of any df the Cahaba beds, it has not yet 
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been explored to a distance greater than 60 yards from the 
outcrop. About a quarter of a mile south of this, another 
exposure of the same seam is found, which is known as the 
Fancher Pit. Here the strike is found north 15 degrees west, 
and the dip 1 in 6. It is from these beds that the principal 
part of the coal hitherto carried to market from the Gahaba 
coal fields, has been derived. * 

Still nearer the ridge, a drift has been commenced which 
shows a course nearly east and west, with scarcely any dip. 
These are doubtless all outcrops of the same bed, changing 
in strike and dip as it approaches the anticlinal ridge. Far- 
ther west towards Murphy's creek, coal is exposed on the cor- 
ner of a quarter section of the company's lands. 

This seam occurs within 60 yards of the vertical rocks, bat 
has itself a distinct dip in the opposite direction ; and about 
50 yards north the whole series become horizontal. About 
one-half mile above the house of Mr. Davis, and very near 
the creek, another seam is exposed under an enormous bed 
of conglomerate. As the field has never been proved by 
boring, and the whole being one unbroken forest, it becomes 
very difficult, especially where the rocks are undulating or 
slightly inclined, to determine the number of beds superim- 
posed upon each other, still I think it scarcely possible that 
the bed exposed here can be identical with those laid bare 
farther west, and I am quite certain that the latter one is not. 

I have already mentioned that west of the outcrop of these 
seams, there occur beds of shale, including coal plants and 
other pretty certain evidence of the vicinity of coal. But as 
I intend to base no calculations upon data not absolutely cer- 
tain, I shall take into account only two seams positively known 
to occur; the one at Woods* Pity and that at Murphy's creek, 
which may be safely taken at an average of 30 inches each, 
or an aggregate of five feet clear coal. 

The dip decreases rapidly towards the north and east ; at 
BrowrCs Pit it is 1 in 12, and if we take this as a average, the 
coal will be reached one mile from the outcrop at Woods' Pit, 
at a depth of 150 yards. About two s(]|uare miles of the tract 
occupied by the level beds are underlaid by ooal, which gives 
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in roand nambers 10,071,694 tons of ooal. Adding this to 
the amount found for the Pushmattahaw Beds, and we will 
have — 

Tons. 

Pushmattahaw Beds 904,924 

Level Beds 10,071,694 

Total 10,976,618 

Deduct one-fourth for all sorts of wastage 2,744,154 

Amount of available coal 8,232,464 

in the lower or southern tijact, and within the short distance 
of three miles of the Ala. and Tenn. B. B. B. 

Tustinuggee Beds. — ^The northern tract is at a distance of 
about five miles from the nearest point of the Ala. and Tenn. 
B. B. B. Although this tract can scarcely be said to be ex- 
plored at all, it is known to contain some exceedingly inter- 
esting seams of coal. 

On a small stream which, like the Little Mayberry, lays 
bare the upturned edge of the strata, the section represented 
on the map at Fig. B. is found. In the short distance of 35 
feet, more than three yards of coal may be seen at this fine 
locality. The first seam, at the northern end of the section, 
has seven feet of coal, and is separated from the next, which 
has 17 inches of coal, by a parting of shale eight inches thick. 
The third seam is one foot thick, and the fourth has two feet 
of clear coal. 

Besides these, there are some other beds towards the west 
that are also found outcropping on this tract; one of these I 
measured and found it to contain four feet six inches of coal. 
All these beds are highly inchned, and dip towards the south. 
In the following estimate I only take into account the first 
two seams of the Ttistinttggee Beds, making* over eight feet of 
coal, and four feet of the other bed, in all four yards. 

These beds occupy more than a mile in length at the out- 
crop, as they extend across the tract. I suppose, also, that 
the coal will ultimately be worked to the depth of 150 yards. 
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The amoant of coal in this tract is equal to. . . 1,034,196 tons. 
Deduct for waste one-fourth 268,549 

Available coal 775,647 " 

The total quantity of coal known to exist in both tracts is, 
therefbre, as follows : 

Southern tract .' 8,232,464 tons. 

Northern tract. ; 776,647 " 

Total on both tracts 9,008,111 " 

The cost of raising the coal at the pits, the cost of trans- 
portation, and other incidental expenses, being known, your 
Secretary can easily calculate the profits likely to accrue to 
your company from their investment. 

The cost of transportation will be greatly reduced by. the 
constiTiction of your proposed rail road to connect the piU 
with the Ala. and Tehn.'B. B. R The surface, at least on 
the eastern side of the property, seems exceedingly favorable, 
judging from the profile constructed by the engineer who sur- 
veyed the route— the grades being greatly in favor of the way 
from the pits. 

Quality of the Coal, — A sufficient quantity of coal has al- 
ready been sent to the Mobile and Montgomery markets from 
your pits, to have its quality, both as fud and for the manu- 
facture of grew, fully tried. It may, however, be worth while 
to compare it with other coals of a similar character with 
which it may be likely to come into competition. 

Dr. Mallet, who has charge of the chemical department of 
the survey, has analyzed two specimens, one from the Push 
mattahatv beds, and the other from Wood's pit, with the fol- 
lowing results : 
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Matter. 


WoocTa Pit. 


Pitshmaitahaw Beds. 


Volatile Combastible 

Fixed Carbon 


35.51 

67.42 

6.31 

.76 


30.68 
57.23 


Ashes 


6 30 


Moisture 


.79 






Specific gravity 


100.00 
1.294 


100.00 
1.304 



It appears from these, that your coal belongs to the variety 
called fat bituminous coal. Very few of the coals brought 
to the Atlantic cities can compare with this for the manufac- 
ture of gas. Of thirty-four specimens analyzed, from the 
various mines of Eastern Virginia^ only three exceed, three 
are about equal, and \the rest are much below it in the 
amount of volatile combustible matter. 

Pre-eminent as are the Frostburg or Cumberland coals for 
the generation of sUam, they stand far below the Cahaba 
coals for the production of gas. It is only in the western 
parts of Pennsylvania, Virginia, and Ohio, that beds of coal 
are found corresponding with them in bituminous matter. 

With the arrangements already made for transportation by 
rail road to Sdma^ and thence to Mobile by the river, it will 
be easy to have a depot at the latter place, from which New 
Orleans and the Gulf may be supplied, and it would not be 
very sanguine to hope, that a similar depot may be estab- 
lished at Key West, to supply steamers touching at that port. 
It is difficult to estimate the expansion of a trade like that in 
coal, where the certainty of the means of supply is once 
establisl^ed. 

The liberal policy of the Directors of the Alalbama & Ten- 
nessee Bivers Bail Boad will leave nothing to be desired 
in the removal of every obstacle to transportation, and there 
only remain the economical and active operations at the 
mines, that require most special attention. 

Statistics of Goal. — I would very respectfully recommend 
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the opening of the Pushmattahaw Beds as near the termmus 
of the proposed rail road and at as low a level as possible, as 
a large amount of your coal must be supplied from these 
beds. 

The shaft will, of course, be sunk on the plane of the dip. 
The common ivhim will be sufficient during the sinking of the 
shaft, but afterwards a steam engine will be required. 

From the beginning everything should be done in the best 
manner, the track in the shaft should be laid permanently, 
and the trams and other machinery of the best construction. 
The shaft should be divided by a brattice, one side being for 
the raising of the coal, and the other for ventilation, the 
pump-tackle, and gangway for the miners. As to the level 
beds, aU the coal won at the pits now open, will be taken out, 
but no further expense incurred, working at the outcrop in 
this way, apparently simple as it is, is the most troublesome 
and expensive of aU methods, to sa^ nothing of the very 
limited quantity of the coal that can be won, where the out- 
crop is on the rise of the seam. The dip of the beds will 
indicate the proper position for the shaft from which the level 
seams should be worked. Between Wood's Pit, and the JDi- 
via Ixd, on the east, there is a difference of level of one hund- 
red feet. 

A miner of any experience would prove this part of the 
field by a few borings, that would not exceed in depth sixty 
yards each. 

At all the pits arrangements should be made for dropping 
the coal from the trams, immediately on the screens ; at pres- 
ent it is handled at least five times before it reaches Selrtta^ 
each handling adding to the expense, and impairing the value 
of the coals. 

I trust that the company will set the example, at the south, 
of discarding the absurd custom of disposing of coal by 
bulk, instead of weight. In closing this brief report, I cannot 
but express the pleasure I feel, in viewing this first, really 
business like attempt, to open and unfold the riches of one of 
our great mineral deposits. 

M. TUOMEY. 
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ALTITUDES FEOM BAIL EOAD SURVEYS. 

1. South & Nobth AiiA. B. R. 

Erom F. L. Wadsioorth, Engineer 8, A K Ala. R. R 



BTATION. 


AiiTirnDs. 


Mootgom^Ty, . ^ . . . . . : . . t t - 


162 Feet 


Cooeada. 


175 * 
199 • 
300 » 
542 « 
460 • 
458 » 
596 « 
626 • 
706 * 
540 • 
502 » 
5.'>5 * 
464 « 
427 • 
400 • 
400 * 
564 » 
612 • 
652 • 

602 * 
624 * 
440 • 
408 • 
649 • 
592 • 
434 • 
468 • 
538 • 
692 • 
802 * 
840 • 
608 ' 

603 • 
673 • 
569 • 
577 * 
564 • 
618 » 
665 » 
709 * 
753 • 
798 « 




Elmore 

DeatsviUe. 




MonntAin Creek .......... . ........... ..... 




VArhflFi*^ , . , . . , . 




Cooper's 




CUmton • , . ..... 




Lomaz. 




Jemison. • 




Clear Creek 




Calera' 




Whiting. 




SUuria 




Pelhftm i 




Helena . ... 




Cahal)^ Mines.. 




Brock'a 




Shade's CreeK. 




Ironton .... 








Boyle 




Cnnningham 




Morris'!! 




Wairrior. 




Eeid's 




Blonnt Springs 




Bfiuiigor 




Oilf^AT 




"PhftW . ...... 




Onllman 




MilllAT ,. 




Wilhito . , 




FfOkimllft , , 




Hf^rt^llfi 




Flint 




Decator 




Harris . . < 




Foot's 




MnTWiAiiiy : 




AthmiA. 




Hny'.lMill- 




Elkinont 




Tennessee Line. . 


k . . 
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2. Savannah & Mbmphib B. B. 

^om President Alexander, 



f , I ALTTTCDE 

I S. I T. iB.a iBOTi 













Opelika 


7 


19 


27 


819 Feet 


Uchee Creek 


774 " 


Ridge 








800 " 


Loblocco 








709 " 


GoldHilL 


13 


20 


25 


770 " 


Maddox 


811 " 


Big Sandy Creek. 








656 " 


liidije 








736 " 


LitUe Sandy Creek. 








660 *' 


Camp Hill 


16 


21 


24 


738 " 


Creek 


662 *' 


Dadeville. 


4 


21 


23 


760 ** 


Buck Creek 


670 " 


Jackson's Gap 








695 " 


Manoy Creek 








640 *' 


Ridije 








683 " 


Sturdevant 


9 
6 


22 
22 


22 
22 


502 " 


TiLUitpcHihin Hridge 


525 " 


Huhfr 


760 " 


Youngsville. 


27 
19 
23 


23 
23 
23 


21 
21 
20 


747 " 


6*>t;<ipiAtoy Jkmil 


805 ** 


Kellyton 




SocMjpiitoy Creek. *. 


74^ *' 


Bakcr*s OrefM^. ;. . 








810 " 


Goodwiiter 


15 


24 


20 


872 " 


mhh'fTt ^rnA', 


810 ** 


Jiidije 


. 1 




845 '* 


Hatchet Creek 


6 


24 


20 


790 " 


Pine Grove Church 


889 *' 


VaUey 




......... 


820 " 


Bayfield's Gap 


18 


22 


5 


ftd^ *< 


Vaaey ','.'..','.','.' 


842 *' 


Thomas' Gap 


12 
29 
18 


22 
21 
21 


4 

4 
4 


870 " 


Syllacaoga 


590 " 


Oden'sWilL ' 


K(\R " 


Bulge 


549 " 


Childersburg 


20 


26' 


3 


462 " 



215 



3. ELEVATIONS FBOM SUBYEYS MADE, 
Bt B. A. Hardaway, Civil Enoineeb, feom 1860 to 1870. 



JjOCMJTt. 



Qneenvillii » 

Pig€«n Creek ....... 

Hitaiklig^ Creek . 

B)aeCr«ek. ........ 

Ne*r Rcjflky Mount . 

Onkey Sb-etLk 

Cbtmneiiuggee 

Cttpiii Hut^'lieti. ... .. 

Cowikee (.llreek* 



Batle 



OoluDibim, G&. 



Union BprlngB. 

Cnpia BaU;l)ee, ......... 

Cklebee Cre^k. ........... 

Old Stage Bond .......... 

OtaBsee Cn^k,- 

CbewikeU Cre«k 

Sjelika 
omit Jefftooo 

Oseimppftb Creek 

LuFayette 

MiUUjwh _ , 

High Pine Creek . 

Lonina , 

High Pine Motmtoin* 

Wedowoo , .*.......*., 

Wfrdoww Creek 

Little Tallapoosn 

dividing Riilge 

BigTal'pao«i. Nikon's Fd. 
Bjddle'a Bridge 



Stunrait Cahnlge© Gftp» 
Baviaton 1 



Qx)9a Wairr, 

^oiii Grove Creek. 

-t>iTldiDg Kidge **Dug-t 
down" Mountain. ... \ 



County. 



Montgoii]er7 

Lowndes 

Bullock 



Bollock. 

II 

Mnooii . . 
II 



Chambeiv . 



Bondolph. 



Clebnme . 



^nhnlgee Creek ... 



ClebtiizL0. 



1810 
2811 
1611 
1211 

110 

5U 



Valley or Ekva- 
Hidge. 



^.Bidge. . 
16' Valley.. 
171 *' . 
18; ** , 
18 Ridge. . 
JO] - 

^4 Valley.'. 

16 " . 



City., 
Elver. . 

14[^|Valley. 

16;25JEtidga 



1625 

91826 
l$ll#i27 
lg[20'27 
1S2127 



12 



22 



1924 



^25 



Valley., 

n 

Ridge. . 

i« 

VaOey. 
RidK&, 

Vnlloy. 



S3 19 11 
a0)19jll 
22 18 10 



17 



1610 



Ridge. 

II 

VaUey.] 

River. , 
Ridge^ . 
VaUey.. 
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Eldations of the different Stations on the Sdma, Borne & M- 
ton Rail Road above tide-tcater of the Alabama river. 



STATIONS. 


IDLES 

PEBT. FBOM 

SKLMi. 


Selma 


147 

185 
207 
218 
238 
266 
307 
381 
398 
573 
471 
481 
413 
494 
622 
667 
554 
560 
462 
445 
472 
441 
451 
495 
534 
586 
565 
646 
655 
678 
816 
653 
709 
714 
722 
696 
727 
716 
766 
930 
844 
697 
709 
652 
658 
673 
782 
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6 


BOTDBTille 


9 


Clay's. 


13 


Peeples' % 


18 


Planterevill^, 


22 


Dixie 


27 


Maplesville 


31 


Coxe's 


35 


Kandolph 


38 


Bibb Mills 


42 


Ashby 


48 


Brierfield 


. 50 


Montevallo 


U 


Calera 
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64 


Shelby Springs 
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Columbiana 


72 
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81 


Coosa Biver '. 


84 


Coosa Station 
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Kvmulffa 


95 


Alpine 


98 


Barclay 


103 


Talladega 


109 


Curry's 


115 


Munford 


120 


Silver Kun 


' 124 


Oxford 


129 


Blue Mountain • 


134 


fracksonville 


144 , 


Hfl-rrig. 


150 ' 


Patona . . . . \ 


156 


Cross Plains 


157 


Tiftdiga ... ..... X .... . . . X . • .... 


159 


Amberson , , . . . 


162 


Oriffith's Mills 


164 


Rword'fi MillH . , . 


165 


State Line . . 


171 


Prior's, GJa 


17S 


Cave Springs 


180 


Six Mile 


190 


Borne . . . ..... 


19r 


Bives' 




Harbers 


1 22(3 


Dalton 


1 23^ 
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Statistics op the Ibon Industry op Alabama. 
i. Alabama Iron Company. 

Post-OflSce, Alabama Farnace, Talladega county, Ala., on 
Selma, Borne & Dalton B. B. S. S. Glidden, President ; Jas. 
L. Orr, Treasurer. 

This Furnace was started October 1, 1873. Only one 
stack 41 feet high ; 8 feet 8 inches across the bosh ; open top. 
Furnace yields from 20 to 22 tons of foundry iron per day. 
Hot blast ; 3 blowing cylinders, 40 inches in diameter, and 6 
feet stroke ; steam cylinder 21 inches in diameter and 6 feet 
stroke ; fuel, charcoal ; ore, brown hematite ; ore beds about 
half a mile from furnace ; limestone about the same distance. 

2. Tecumseh Iron Company, 

Post-Office, Tecumseh, Cherokee county, Ala., on Selma, 
Borne & Dalton B. B. Willard Warner, President and Man- 
ager, Tecumseh, Ala. ; W. F. Mason, Secretary and Treasu- 
rer, Bome, Ga. 

This Furnace was put in blast February 18, 1874. One 
stack 12 by 60 feet, with top closed by bell and hopper; 
capacity, 20 tons per day; present yield, 15 tons; product, 
hot blast charcoal pig iron ; blowing cylinder 84 inches diam- 
eter, 48 inches stroke ; steam cylinder, 36 inches diameter, 
48 inches stroke ; engine run by 4 boilers in two batteries ; 
boilers 50 feet by 40 inches ; engine upright, direct action, 
from the works of Messrs. Ainstie, Oochran & Co., Louisville, 
Ky. Ore, brown hematite, from beds in the immediate 
vicinity of the furnace ; limestone at two points within a quar- 
ter of a mile from the furnace ; fuel, charcoal, made iu bee- 
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hive ovens, in which the yield is 50 bushels of coal to ^^ 
cord of wood. 

3. Stonewall Iron Company, 

Post-OflSce, Stonewall, Cherokee county, Ala., on Selic:::::^^ 
Eome & Dal ton R R., about three miles from the Geoi^^S^^ 
line. J. M. Selkirk^ President ; J. W. Bones, Secretary arr^^^i 
Treasurer ; Wm. Wurts, Superintendent. 

One stack 40 feet high, 11 feet across the bosh, open to^^H>; 
yield per day, 18 tons ; product, pig iron ; hot blast ; engirr^Be 
100 horse power, horizontal ; steam cylinder 22 inches in i 
^meter, 6 feet stroke ; blast cylinders, three in number, ! 
inches in diameter, 6 feet stroke ; fuel, charcoal ; ore, broi* 'u 
hematite ; ore beds, near the furnace. 

4. Shelby Iron Company. 

Mr. Walter Crafts, Superintendent ; Col. J. S. Black, Assis ^^- 
ant Superintendent. Mr. Witherby, Secretary. Nes^ 

Columbiana, Shelby county, Ala. 

This company has been active for thirty years. There ar ^ 
two furnaces. No. 1, 12 by 56 feet ; No. 2, U by 60 fee —^ 
Average yield per day of No. 1 is first blast, 13 tons ; secon ^ 
blast, 18 tons ; third blast, 14 tons— in tons of 2.268 lbs. Tt-i^e 
first two blasts were on hot blast pig iron, and the last on ca^^^^ 
wheel pig iron. Furnace No. 1 blew out, December 15, 187^=-^' 
having made a run of three years, nine months and fiftee =^*^^ 
days. 

Furnace No. 2, went in blast January 6, 1875, and ha^^*^ 
made an avisrage thns far (February 2, 1875,) of thirteen ton^::^^"^* 
per day. 

Size of Engine No. 1. — Blowing cylinder 66 inches, and L^W^ j 
feet stroke. 

Engine No. 2. — Blowing cylinder 84 inches, and 4 fe^^^ 
stroke. Waste gases are taken from the tunnel /head an-^:==^" 
used for heating the boilers. 

Ore, brown hematite, and ore banks near the fumac^-^^^* 
Limestone opening three miles from the furnace, at the te- -^- 
minus of a narrow gauge rail road. Fuel used, charcoal. 
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.5. BnWJirld Iron Ww^i^. 

PostrOflSce, Brierfield, Bibb county, Ala., on Sehna, Eome 
& Daltbn K. R T. S. Alviss, Superintendent. Now idle. 

6*. Woodstock Iron Wo7*ks, 

Post-Office, Anniston, Calhoun county, Ala., on Selma, 
Rome & Dalton Rail Road. A. L. Tyler, President ; Samuel 
Noble, Secretary and Treasurer. 

The furnace went in blast April 13, 1873. One stack 
43 feet high, 12 feet bosh ; closed top. Capacity, 500 tons 
per month ; all pig metal for car wheel and foundry purposes. 
Blast, hot and cold ; can change on cold blast in a few min- 
utes. Blowing cylinder 72 inches in diameter, 4 feet stroke. 
Engine cylinder, 30 inches, and 4 feet stroke. Gas is used 
for heating the boilers. 

Ore, brown hematite ; ore within i mile of the furnace, 
unlimited in extent ; limestone, 4 miles distant ; contains 
99.24 Carbonate of lime. 

7. Cormoall Iron Wm^Jcs. 

Post-Office, Cornwall, Cherokee county, Ala. 
I have been able to get no information concerning this 
furnace. 

H, Rock Run Furnace, 

Post-Office, Pleasant Gap, Cherokee county, Ala. ; Selma, 
Rome & Dalton R. R. 

.9. Eureka Iron Company. 

Post-Office, Oxmoor, Jefferson county, Ala., on S. & N. Ala. 
R. R. James Thomas, Superintendent. 

The works here consist of two furnaces formerly used for 
making charcoal iron ; they are now being remodeled for 
coke. The size of the furnaces, 14 feet bosh, 59 feet high ; 
hearth 6 feet ; tunnel head 14 feet. 

One blowing engine, steam cylinder 36 inches and 4 feet 
stroke. Blast cylinder, 7 feet diameter and 4 feet stroke. 
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There are 6 boilers, 50 feet long ; four are 42 inches in di- 
ameter, the other two 28 inches. 

Coke ovens at the furnace, 28 in number ; built apon the 
horizontal or Belgian system, 24 feet long. Height of coke 
in oven 4^ feet. To spring of the arch from tiie bottom, 
6 feet. Ore, Bed mountain fossiliferous ore, mixed with one- 
fourth limonite. Limestone comes from Bed Mountain, be- 
low the ore. 

10. Cahaba Iran Works. 

Post-Office, Irondale, Jefferson county, Ala. ; Alabama A 
Chattanooga B. B. Thomas & McKee, Lessees. Now idle. 

11. Iron Works. 

Post-Office, Woodstock, Bibb county, Ala.; Alabama A 
Chattanooga B. B. Mr. Giles Edwf^rds, Superintendent. 
Has not yet been put in blast. 

12. Central. Iron Works.— RdlingrMiU. 

Post-Offioe, Helena, Shelby county, Ala., on South & North 
Ala. B. B. B. W. Cobb, President ; B. Fell, Jr., Secretary; 
B. Fell, Superintendent. 

This establishment has 4 puddling furnaces, and one heat- 
ing furnace ; 3 engines, of which one of 120 liorse power 
drives the mill ; 1 muck mill ; 1 guide and hook mill com- 
plete ; shears, squeezer, and punches necessary for the opera- 
tion of the mill. 

The manufacture of the Alabama Loop Cotton Tie is made 
a specialty. Capacity about 1,000 tons per year. 
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PREFACE 



In pursuanco of the plan followed in previous years, tli0 
field work of the Siirvc^y during the past season, has been 
devoted chicfl}' to the Silurian formations exposed in the 
anticlinal valley, known as Rcmp's Valley and Jones' Val- 
ley. Incidentally, the geological formations, more recent 
than the Silurian, exhibited in this valley, have received 
attention. It has been seen in j)reviou8 reports, that the 
Silurian formation in Alabama is the great repository of 
iron ores. In the valley, in part described in this Report, 
both the red and the brown ores occur in great abundance 
and of superior (juality. The banks of brown ore are in 
some parts of the valley, of extraordinary extent. The 
close proximity of the ores, both red and brown, to the 
coal fields of the Wamor and Cahaba, will, some day, 
make this one of the chief centers of the iron industry in 
Alabama. 

To the knowledge of the Coosa coal fields, we are en- 
abltjd to make in this llei>()rt a small contribution, in the 
determination of the limit towards the south and south- 
west of this field. The capabilities of this i:)()rtion of the 
field are, as yet, almost unknown. 

The objects of the Survey include, amongst other things, 
the study and description of the fauna and flora of the 
State, and as the first contribulion in t\i\» Ak^oNAovi^^vik 
present with this Eeport a list of the ¥reaYi ^ aV^^x wiidL^jaJsA 
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Shells of Alabama, with remarks upon their Geographical 
Distribution, from the pen of Dr. James Lewis, of Mohawk, 
N. Y., one of the first authorities on this subject. 

The labors of Dr. Lewis, in the conchological depart- 
ment of the National Museum of the Smithsonian Insti- 
tution, are well known to NaturaUsts. To the working stu- 
dent of Natural History, this paj^er will be heartily wel- 
comed. 

It is due to Mr. Truman H. Aldrich, of Montevallo, to 
state that it is owing to his liberality that we are enabled 
to i^ublish tliis list, as ho has defrayed the entire expense 
incurred in its i^rcparation. 

To the authorities of the Alabama and Chattanooga, and 
the South and North Alabama Rail Eoads, acknowledg- 
ments are herewith made for the continuation of courte- 
sies extended to the Survey in previous years. 

Prof. Wm. 0. Stubbs, of the Agricultural and Mechani- 
cal College, and Prof. R. B. Fulton, of the University of 
Mississippi, have taken an active part in the field work 
during the past summer, and it is my j^leasant duty to rec- 
ognize hero obligations to them for the assistance they 
have rendered. 

A genend acknowledgment of the indebtedness of the 
Survey to individuals, at whoso hands many favors have 
been received, is hereby made. 

EUGENE A. SMITH. 

Univcraiiy of Alabmaa^ November SO, 1876, 



ROUlP'S 5^ND JONES* VALLEYS. 



ZNTRODUCTORY. 

In his first Eeport on the Geology of Alabama, Prof. 
Tuomey, in speaking of the Silurian rocks of this part of 
the State, says : " They (the Silurian rocks) are visible 
about sixteen miles in a straight line south-east of Tuska- 
loosa, where the waters of the Big Sandy Creek have re- 
moved the overlying loose materials that cover the surface 
of this part of the State. From this they extend north al- 
most without interruption, to the head of Murphree's Val* 
ley, separating the Wanior coal field on the west from that 
of the Cahaba on the east. In this direction they are con- 
fined to a series of continuous valleys, that rarely exceed 
seven or eight miles in breadth ; they are, in truth, but one 
valley, although designated by different names. The 
southern extremity has received the name of Roup's Val- 
ley ; the middle portion, which includes the towns of Jones- 
borough and Elyton, and extends to Village Springs, is 
called Jones* Valley ; whilst the part between the Village 
Springs and the upper extremity, where it is lost in the 
Bacoon Mountain, has the appellation of Murphree's Val- 
ley." 

The fact that this valley occupies the summit of an an- 
ticlinal fold was also noticed by Tuomey. 

During the past season, the field work of the Survey has 
been devoted chiefly to the examination of the southwest 
portion of the valley known as Roup's and Jones' Valleys. 

Before proceeding to the description of th.^ %<^o\o^^^ 



10 

structure of the valley, it may be well, for the conveme^ 
of the reader, to give a short table of the sub-divisions 
the Silurian, Devonian and Carboniferous formations. 

A more extended description of these formations, as 
hibited in some parts of Alabama, will be found in my K 
port for 1875. 

Beginning with the lowest, these sub-divisions are : 

A.^ Lower Silurian. 

1. Acadian. 

2. Potsdam. 

3. Calciferous — Knox Sandstone. 

6. Chazy. 

6. Trenton, 

7. Utica. 

8. Cincinnati* 

A.2 Upper Siluriak. 

1. Niagara. 

The remaining sub-divisions of the Upper Silurian havff 
not yet been observ^ed in Alabama. 

B. Devonian. 
1. Hamilton (?) Black Shale. 

C. CARBONIFEROt-S. 

. 3. Coal Measures — Carboniferous. 



As we meet in this valley for the first time, wdth consid 
erable exjiosures of the rocks of the Niagara period, whicl 
were only casually mentioned in my Report for 1875, t 
more detailed description will not be out of place bere. 

The New York geoVogia^B, \.o Ni\icrai ^^ q>^^ the classifi 
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cation and description of the Silurian beds, have divided 
the Niagara into three groups, as follows, beginning with 
the lowest : 

1. Medina — Including the Oneida Conglomerate, and 
the Medina Sandstone. 

2. Clinton. — Sandstones and Shales, with beds of len- 
ticular and fossiliferous red iron ore. 

3. . Niagara. — Shales and limestones. 

Of these three groups of the Niagara period, so far as is 
known, only the second, the Clinton, has been certainly 
identified in Alabama. In Tennessee, the group has re- 
ceived the name of the Dyestone Group from Prof. Saflford, 
on account of the occurrence in it of the red ore, or dye- 
stone. In Alabama, no more fitting name could be given 
to it than the Bed Mountain group, for outcrops of the 
rocks of this gi'oup are found in ridges, or mountains, as 
they are called, extending almost without interruption from 
Bibb county to Georgia, and beyond. From the red ore, 
which seems always to be present in them, in greater or 
less thickness, these ridges have the local name of the Bed 
Mountain. 

The name Clinton, however, has already been applied to 
this group of rocks, and a multiplication of names for the 
same thing is to be avoided if possible. 

The rocks of the Clinton group in Alabama, are chiefly 
thin sandstones and shales, which are variously colored — 
green, yellowish, brown and red colors being predominant. 
The group contains also several beds of lenticular or fos- 
siliferous red iron ore. For characteristic sections of the 
strata of the Clinton group, the reader may be referred to 
the section near Tannehill, and that at the mines of the 
Eureka Company. 

The sandstones and ore beds of this formation, hold, lo- 
cally, great numbers of characteristic fossils, amongst 
which Fentainerus oliongus, usually represented by the casts 
of the interior of the shell, and vane\ie^ ol eox^ \^sA 
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bryozoan^, are nearly always found. So far as the fossib 
go, there is no reason for thinking that any of the Oneida 
and Medina rocks are represented in the Bed Mountain 
ridges of Boup's and Jones' Valley. 



GENERAL ACCOUNT OF THE GEOLOGICAL HISTORY AND BTBUC- 
TUBE OP THE VALLEY. 

During the period of disturbance, which, according to 
the geological authorities, followed the deposition of. the 
Coal Measures, a comparatively narrow belt of land, run- 
ning approximately parallel to the outline of the Atlantio 
coast, from the Green Mountains and beyond, down to Ala- 
bama, was pressed up into numerous wrinkles or folds. 
This belt has received the name of the Appalachian r^ony 
and includes the Blue Bidge and the Alleghany Mountains. 
Gk>ing across this region fi'om the Atlantic, northwestward, 
we should accordingly expect to find a series of ridges with 
trough-like depressions between ; we should expect to find 
the strata of the ridges sloping away southeast and north- 
west from the axis of the ridges, and the strata of the de- 
pressions sloping both ways towards the central line or 
axis of the depressions ; in other words, we should expect 
to find a series of aiiiidinal ridges and synclinal troughs. 
The atmospheric agencies, during the long period which 
has elapsed since the disturbances alluded to, have, how- 
ever, tended to obliterate the features thus impressed upon 
the land, by wearing down the crests of the ridges, and in 
some cases filling up the depressions between them, so that 
almost the whole of what now constitutes the scenery of 
this region — its mountains and valleys — is the result of de- 
nudation. The strata are still found lying at various in- 
clinations to the horizon, sloping sometimes on both sides 
away from a central line, and sometimes on both sides to- 
wards a central line ; but the anticlinals do not now mark 
the ridges, nor the synclinals the valleys, but the ridges or 
mountains, as we now &;xdL \)ii^\si^ o^^ tk^ii prominence, 
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generally, to a capping of harder strata, such as sand- 
stones, &c., which has resisted denudation, whilst the val- 
leys have been excavated out of the softer materials, such 
as limestones, and the like. 

But there are other sources of complication in the geo* 
logical structure of this area. The strata have sometimes 
been too stiff and unyielding to I)e7id into the sharp folds 
into which they have been pressed, and the result has been 
a break or crack along the line of greatest strain, t. e., the 
top of the fold, just as we can break a sheet of stiff card 
board by bending it up into a close fold. The fissure thus 
produced has furnished a channel for the denuding streams 
which have excavated valleys along the crests of anticlinal 
ridges. In this way, the anticlinal valleys have been 
formed. And then, in many instances, the strata have 
yielded still less to the folding, the fracturing has been 
still more profound, and the strata on one side of the frac- 
ture have been pushed up over the corresponding strata on 
the other side, producing dislocations, or fauUs, as they 
have been termed. These faults are often miles in length, 
and the vertical displacement varies from a few feet up to 
thousands. 

Flexures and faults are common throughout the whole 
of the Appalachian region, which has its southwestern ter- 
mination in Alabama. 

The valley which we are describing lies at the south- 
western end of this region, and an account of its geologi- 
cal stiucture will, it is hoped, be more easily understood 
after the foregoing remarks. 

As already noticed by Prof. Tuomey, this valley occupies 
the summit of an anticlinal fold, having the coal basin of 
the Warrior on the west, and that of the Cahaba on the 
east. A simple reference to the map will show that it is 
the water sh6d between these two coal basins, for all the 
creeks having their sources in the valley, soon break 
through the ridges of Millstone Grit at the base of the Coal 
Measures, and make their way into the Warrior and Caha^- 
ba. The rugged, barren hills of the coal fields contx^&t^ 
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strikingly with the rolling, fertile lands of the valley, and 
we have presented here, as has been remarked by Prof. 
Safford, the curious case of a valley which is higher than 
the mountains. The geological structure of the region is, 
in general, as follows : In the middle of the valley, the 
strata belong to that sub-division of the Lower Silurian 
which I have called Quebec or Knox Dolomite ; these 
rocks are found dipping generally towards the southeast, 
though in many places they dip both northwest and south- 
east. Crossing from the center of the valley southeast, to- 
wards the Cahaba coal fields, we go over the rocks of the 
Chazy and Trenton, the Niagara, the Black Shale, the 
Sub-Carboniferous, the Millstone Grit, and the Shales 
and Sandstones of the Coal Measures, all lying conforma- 
bly and dipping southeast. Going northwestward, we find 
the same succession of strata up to the Coal Measures of 
the Wanior fields, the dip being sometimes northwest, 
though often southeast, a fact to be explained further on. 
Such, in the simplest terms, is the geological structure, and 
there is no doubt but that the coal basins of the Warrior 
and the C^ahaba were once continuous ; that at the time of 
the disturbances along the Appalachians, alluded to above, 
they, toj^ether with the underlying formations, down at 
least to the Quebec or Knox Dolomite, were uplifted into 
a long anticlinal fold ; that this fold was fractured along its 
axis or summit, thus affording a channel for denuding 
waters ; and finally, that the great mass of sandstones, coal 
beds, shales and limestones, which constituted the fold, has 
been broken down and removed by the action of running 
waters, till nothing is left of it now except a low rim on 
each side, adjacent to the Coal Measures. 

The structure of the entire valley, however, is not al- 
ways that of a simple regular anticlinal, with its beds slop- 
ing away on both sides from the center. In the south- 
western extremity, the fold has been lapped together and 
pushed over towards the northwest, reversing the dip, so 
that all the strata dip southeast, and the newer rocks on 
the northwestern side are found under the older ones. As 
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a jFurther complication of the stracture, it may be added 
that in many places there are faults or dislocations, by 
which, on the one hand, some of the beds have been con- 
cealed, and, on the other hand, some have been duplicated. 
Instances of both kinds of faults wi&Jbe noticed in the de- 
tails below, ii'^m U\ 

The narrowness of the valley, ^^d Jq eight miles, from 
coal field to coal field, and its abij Hill^'^^ ^^^^ ores, con- 
sisting of limonites, and of the ^f j^^ tous red ores, the 
latter forming part of a ridge otx^^,j^ side of the valley, 
the practically inexhaustible quantity of good limestones, 
combine to render this portion of the State peculiarly 
adapted to the production of iron. 



GEOLOGICAL DETAILS. 

Going southeast from Tuskaloosa, towards Scottsville, 
rocks of the Coal Measures form the country as far as the 
Hardy Clements old place, in S. 25, T. 22, R. 8, W. Along 
this road, coal has been dug at times at Kennedale, at Mrs. 
Armistead's, S. 30, T. 21, R. 8, W., at Mr. Bowen's, S. 22, 
T. 22, K 8, W., and at many other places. At Mr. Bow- 
en's, on Lie Branch, is the last exposure of coal, so far as 
is yet known, towards the south, and a short distance be- 
low his place the deposits of the drift cover everything. 

At Mr. Ben. Clements', on the old Hargrove road, about 
S. 3, T. 24, R. 7, W., the waters of Big Sandy have cut 
through the Millstone Grit, here exposed in two heavy 
ledges standing nearly vertical and striking almost north 
and south. This is the lowest exposure of this rock yet 
observed, and hero the distinctive features of the anticli- 
nal valley seem to be lost under overlying drift. The lith- 
ological characters of -the Millstone Grit here, as at all 
other places where it has been observed in this valley, are 
those of a quartzose sandstone, or sometimes a conglom- 
erate. Under the lens, it is seen to be composed almost 
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exclusiyely of quartz grains, and is very nnlike, in appear- 
ance, the ordinary sandstones of the Coal Measures. 

The ledges of this rock are exposed on both sides of the 
creek ; on the south side they can be traced only a short 
distance, but northipAra |||pd northeastward, as far as Bir- 
mingham, and, in<)0Et sucdtably to the head of Murphree's 
Valley, the same, ^i Que &und in nearly vertioal ledgesi 
marking the westebing g( of the valley. 

Going from thirds the,t outcroi|) of the Millstone Grit, 
northeastward, no wtt-defined exposure of the red ore of 
the Clinton group was observed, though a sandstone, hav- 
ing many of the characteristics of the Clinton sandstone 
is seen on the old Hargrove road, a mile or two southwest 
of the Hardy Clements old place, and at the last named 
locality, the strata of Knox Dolomite are seen in great 
force. It seems probable that the Knox Dolomite outcrop- 
ping here, belongs to the lower beds of the group, for there 
are many strata of a blue banded argillaceous limestonei 
such as characterize the lower part of the Dolomite else* 
where, at Montevallo for instance. 

At the ford, a thin bedded limestone strikes nearly north 
and south, dipping east, but a short distance higher up the 
creek, the characteristic sandy dolomite, with rough, 
hacked surfaces, lies in thick beds, striking north 15^ east, 
and dipping southeast SS'^-^O". Several beautiful and 
bold springs burst up from beneath the dolomite. One of 
these, the Blue Spring, so called from the color of the 
water, has a basin about ten feet square. The water boils 
up in considerable volume, and this spriDg, which is about 
half a mile above the ford, is a fair type of the numerous 
limestone springs which characterize this formation. 

Strata of the Knox Dolomite are exjx)sed along the 
course of Big Sandy, below Clements', at least as far south 
as S. 2, T. 24, E. 7, E., of the lower survey. Northward 
from Clements' thoy are seen along a little branch, tribu- 
tary to Big Sandy, in sections 24 and 18, T. 22, B. 8, W., 
upper survey, and northeastward are outcrops at intervals 
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along Big Sandy, in sections 24, 26, 17 and 16, of T. 22, 

R. 7, W. At the latter place are the lime kilns. 

At Mr. Frank Goodson's place, S. 2, same township and 
range, these rocks are observed again, continuing thence 
probably without material interruption northeastward to 
Vance's, and up the valley. From Goodson's south, or a 
little southeast, to Mars P. O., and on to the Hill place, 
they make the country. Beyond Hill's, in this direction, 
we soon come upon the rocks of the Cahaba coal fields. 
The intervening rocks, viz : Chazy and Trenton, Clinton, 
Black Shale, and Sub-Carboniferous, I have not noticed in 
this immediate vicinity, though they are seen fully devel- 
oped a few miles further northeast. 

In going northward from the Hardy Clements place to 
Clements' Station, on the A. & C. R. R., in S. 1, T. 22, R. 
8, W., the way lies through the pine woods of the Coal 
Measures, (Warrior,) after passing the outcrop of Knox 
Dolomite, already mentioned. The Millstone Grit and 
other intervening strata between the Knox and the Coal 
Measures, were not exposed along the route traveled. 

In the vicinity of Clements' Station, numerous openings 
have been made for coal, some of which were visited. 

At Johnson's mine, in S. 2, the seam of coal is 18 to 24 
inches in thickness, in two benches separated by a few 
inches of shale. These numbers apply to the exposed bed 
at the mouth of the mine. The roof is a hard sandstone, 
8 to 10 feet thick, and the floor fire clay. Above the sand- 
stone is a thick bed of conglomerate, with pebbles some- 
times as large as the end of the thumb. This rock, which 
is exposed in this vicinity, in all the little depressions 
caused by denudation by the tributaries of Lie Branch, re- 
sembles very much a conglomerate overlying some of the 
coal beds at Tuskaloosa. 

Other openings, said to be upon the same bed as John- 
son's, are those of Devereux Brown, Hardy Clements and 
Hewitt. About one mile further southwest is the Jones 
bed, and two miles beyond, the Bowen bed mentioned 
above. All these are on Lie Branch. Further up the 
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creek is the Woodel bed, and in S. 1, T. 22, B. 8, W., the 
E. H. Clements bed, from which place outcroppings of coal 
may be seen at intervals to the station. 

At the present time, no work is going on at this Clements 
mine, though a large amount of coal has been raised here. 
The thickness of the seam is 39 inches, and the quality of 
the coal said to be very good. I believe that preparations 
for renewing the work are now in progress. 

Across the railroad, tiorth of the station, and within the 
distance of two or three miles, are likewise several coal 
openings, which, however, are now lying idle. On account 
of the caving in of the ground over the openings and the 
water in the pits, there was no chance to see any of the 
coal seams. 

The beds where examined, have a very slight dip, and 
there seems to be no very good reason why they might not 
be reached by a shaft at the station, by which the expense 
of hauling in wagons, over rough roads, and from distances 
of half a mile to three or four miles, might be avoided. 

At the old stage stand, about one mile from Clements' 
Station, are some fine springs of freestone water, known as 
Whoelock's Springs. 

East of Clements' Station, at the intersection of the 
Hunts\dlle with the Scottsville road, the chert of the Enox 
Dolomite is observed, but from that point to Smallwood's 
Station, it is generally covered by the drift. At Small- 
wood's, the Dolomite is the surface rock again. At Vance's 
Station, strata of a flaggy limestone, nearly vertical, and 
full of fossils, are shown in a railroad cut. East of this 
station, the pine woods hills are covered with a ferruginous 
sandstone, similar to that so common in the drift. This 
sandstone, in places, is rich in iron, and pieces which might 
be very fair samples of liniouite, are not uncommon. This 
passage of ferruginous sandstone into limonite has already 
been noticed in Jiibb county, near Pratt's Ferry, near Ash- 
by Junction, Sic, and other occurrences of it will be de- 
scribed beyond. 

Northwest of the railroad, at Vance's, and within the 
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distance of two miles, we find the Millstone Grit well ex- 
posed. This rock is seen in two or three ledges. The first 
of these, nearest the railroad, stands nearly vertical, with 
a slight slope, however, to the southeast. Where a branch 
has cut through this rock, I observed, in several places, 
strata of yellowish shales, with surfaces coated 'with a thin 
black film. These shales, like the Millstone Grit, are al- 
most vertical, and distant only 50 to 60 feet from it, south- 
east. They are probably shales of fhe Sub-Carboniferous 
formation, since similar shales have frequently been noticed 
occupying a similar position with reference to the Millstone 
Grit on both sides of the valley above this point. 

Some two hundred yards northwest of the first bed of 
Millstone Grit is another bed of quartzose sandstone, pre- 
cisely similar, and, like the first, nearly vertical, though a 
slight inclination was noticed towards the northwest. 

At a short distance still further northwest, nearly hori- 
zontal, beds of a coarse grained quartzose sandstone are 
encountered, and beyond these the sandstones and shales 
of the Warrior field. 

A few miles northeast of Vance's, very much the same 
exposures of rocks may be seen. The first beds of Mill- 
stone Grit, making high and precipitous cliflfe, mark the 
limit of the valley towards the west. Below these, at the 
very foot of the cliff's in fact, the black and yellowish Sub- 
Carboniferous shales are exposed wherever a little branch 
has cut through the hard rim of sandstone, the shales hav- 
ing about the same dip as the sandstone, nearly vertical. 
At one point, the Knox Dolomite and the sandstone were 
seen in clear exposures, separated by a ravine not more 
than 100 yards across ; the sti-ata of the Dolomite dipping 
southeast, at an angle of 45^ or less, the sandstone nearly 
vertical, say dipping 85° southeast. 

In offering an explanation of these facts, we have to bear 
in mind that crossing from the Knox Dolomite of the val- 
ley at this point westward, instead of encountering in suc- 
cession the strata of the Cliazy and Trenton, Clinton, Black 
Shale, &c.y we come from the Dolomite, in less than oii<d 
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hundred yards distance, directly upon the Millstone Grit, 
with a few feet of Sub-Carboniferous shales exposed below 
it. All the strata between the Knox Dolomite and the 
Coal Measures, except the few feet of Sub-Carboniferous, 
have disappeared. 

We have here a fault by which the Dolomite of the 
Lower Silurian has been pushed up against the rocks of 
the Coal Measures, thus covering the strata between. That 
besides the vertical displacement, there has been also a 
sliding of the lower Silurian rocks upon the upturned and 
folded back or reflexed edges of the Carboniferous strata, 
seems probable when we consider the difiference in dip of 
the two sets of rooks. 

This fault does not extend, however, very far towards the 
northeast, or at least the vertical displacement seems not 
to be so great, simce west of Woodstock there is a well de- 
fined ridge of Clinton rocks, with accompanying red ore, 
between the Dolomite and the edge of the Coal Measures. 

The presence of almost horizoiitcd beds of hard quartzose 
sandstone, apparently identical with the Millstone Grit, 
and not more than five huncbod yards west of the vertical 
beds of the latter rock, is a noteworthy fact. 

These horizontal beds of sandstone are sometimes found 
lying bare over considerable areas. One of these, the 
** Eight Acre Eock," as it is called, is a bare rock, (thirty 
or forty acres in extent,) composed chiefiy of quartz grains, 
with some strata of a conglomerate, with pebbles as large" 
as peas. 

Lithologioally, this differs veiy much from the ordinary 
sandstones of the Coal Measures, and resembles nothing 
so much as the Millstone Grit near it, and with which it is 
no doubt identical. 

This would give, at a rough estimate, over eight hundred 
feet in thickness to this bed. 

On the "Eight Acre Rock," the beds are intersected by 
two sots of joints, running northeast and northwest respec- 
tively. Some of these joints have widened out into fissures 
of several feet, and twenty to thirty feet deep. The sur- 
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face of the rock has been weathered into numerons littld 
elevations and depressions, the latter filled with white sand^ 
support a scanty growth of a Hypericum, and one or two 
other hardy herbs. Besides these, only the prickly peai:' 
(cactus) and patches of yellow lichens obtain a hold upon 
the bare rock. At the western edge is a large cavei formed 
by a projecting ledge. 

In some respects, this reminds one of the "flat rocks'* 
of granite in the Metamorphic regions of the State. 

Above Vance's, and near Mrs. Dowdell's, the Cherty 
Dolomite forms several rocky knobs, and in one of these is 
a cave with fine stalactites. The smoke of torches has 
blackened the surface of these, but when broken off they 
show handsome crystalline structure. 

Above Vance's Station begin the beds of limonite, which 
have directed so much attention to Boup*s Valley. At the 
intersection of the Huntsville and Columbiana roads, is 
one of these ore banks, of considerable extent. Between 
this and Bibbville, the hills are usually covered with drift, 
and the concretionary ferruginous conglomerate, before 
mentioned, is of universal occurrence. 

At Bibbville, a manufactory of fire brick was an object 
of interest. The material for the brick is obtained from 
large pits close to the station. It consists— I, of a toler*. 
ably white and plastic clay ; and 2, of a moderately coarse 
.grained arenaceous deposit, made up of grains of quartz 
sand, held together by a clayey cement. The baked brick, 
when examined with the lens, resemble, to some extent, 
specimens of Millstone Grit, the quartz grains being a 
prominent ingredient. 

These bricks are much used in the construction of the 
furnaces and rolling mills, and are highly recommended by 
those using them. 

Near Esquire Green's, a few miles southeast of Wood- 
stock, is a fine exposure of the Chazy limestone, in the 
usual characteristic ledges along a hillside. A rough 
measurement gave some four hundred feet thickness of the 
strata. 
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The lower beds held numerous shells of Madurea wiojwflj 
tirhich seemed to be absent from the uppermost beds. 

The fossils of these upper beds have more resemblance 
to Trenton fossils. At this outcrop, the strike is N. 26*^1!. 
and the dip S. E. 30^. Further towards the southeast 
come, in regular succession, the yellowish fbssiliferous sand- 
stone of the Clinton age, with its red ore ; chert, with frag- 
ments of crinoidal stems, of Sub-Oarboniferous age ; (the 
Black Shale between these two formations was not noticed 
at this point ;) Millstone Grit, and the beds of the Cahaba 
coal field. The Clinton and Sub-Carboniferous, with Black 
Shale included, are usually associated together on each 
side of the valley in a tolerably well defined ridge, gener- 
ally lower than the ridge of Millstone Grit, though some- 
times, as near Jonesborough and Birmingham, it is higher. 
At this point, however, neither of the formations mentioned 
forms a prominent ridge. 

The dip at all the outcrops noticed was southeast. 

Woodstock, in S. 15, T. 21, E. 6, W., is upon the central 
Knox Dolomite of the valley. At this place a furnace has 
been erected by Mr. Giles Edwards, which has not yet gone 
into blast. Near the furnace is an ore bank near outcrops 
of cherty Dolomite, showing a moderate dip 10*^ — 15^ 
southeast. 

Caffee's Branch, which has its source not far from 
Woodstock, runs, for the first two miles of its course, 
througlr beds of limonite. At the head of .the branch is 
one of the most extensive of these deposits. 

Through the courtesy of Mr. Edwards, I am enabled to 
give an analysis of this ore, made by Dr. T. M. Drown, of 
Lafayette College, Easton, Pa. 

Analysis of Limoniie from head of Caffees Branch. 

Iron (metallic) 50.68 

Insoluble (silica, &c.,) 9.80 

Sulphur none 

Phosphoric Acid 0.31—0.12 Phosphorus. 

Alumina ; 3.75 

Manganese uoxia 
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The following analyses of limonite, from near Wood- 
stock, will fairly represent the quality of the ore at this 
point : 

No.l. No. 2. No. 3. 

Combined water 11 . 35 12 . 14 11 . 55 

Siliceous matter 2.46 12.16 2.98 

Sesquioxide of iron 84 . 46 75 . 04 82 . 83 

Alumina 0.91 0.30 1.39 

Oxide of manganese 0.33 0.00 1.02 

Lime 0.26 0.41 trace. 

Magnesia 0.04 0.06 0.12 

Phosphoric acid 0.58 0.00 trace. 

Sulphur 0.14 0.14 0.14 

Metallic iron 59.15 52.55 68.01 

Phosphorus . 25 none. trace. 

No. 1. From Tuscaloosa county, Section 9, Town- 
ship 21, Eange 6, west, near* Woodstock Station. Anal- 
yzed by Prof. N. T. Lupton. 

No. 2. Same locaUty, and analyst. 

No. 3. " " " " 

Greenpond Station, in S. 11, T. 21, R. 6, W., is near the 
southeastern edge of some very large limonite banks; 
the excellent quality of the ore will be seen by reference 
(o the analyses below. A few hundred yards below the 
station a railroad cut has passed through an ore bed of 
considerable extent ; southeast of the cut, the ore may be 
seen on the surface over several acres. This, I believe, is 
the property of Dr. Ragsdalo of Greenpond, and to the 
same gentleman belongs another large deposit of ore, just 
east of Thomas' switch. 

On the west side of the tail road at this place, Mr. Giles 
Edwards is engaged in raising ore for the Oxmoor Furnace, 
where it is used mixed with the red ore from the Clinton 
or Red Mountain strata. Mr. Edwards has erected here 
machinery for washing the ore, and a tram-way of one- 
fourth of a mile, connects his ore bank with the rail 
road. 
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Mr. Edwards has famished me with these analyses o( 
the ore taken from different localities on this bed, which 
has several acres superficial extent. 

The analyses were made by Prof. Boepper, of Lehigh 
University, 

Analyses of Limonite/roin Edwards^ Bank, near GreenpofA 

No.l. No. 2. No. 3. 

Besquioxide of Iron 83 , 89 84 . 25 57.46 

Insoluble, (Silica, &c.) .... 3 . 28 3 . 10 34.03 

Water 12.51 13.09 8.55 

Phosphoric Acid trace. trace. trace. 

Metallic Iron 58.75 59.00 40.24 

It will be seen that No. 3 was a clayey specimen. The 
excessively small quantity of phosphoric acid found in all 
three specimens, is rather remarkable for limonites. 

About one-fourth of a mile north of the station, in S. 11, 
at various localities in S. 2, T. 21, E. 6, west, and also in 
S. 35, T. 20, E. 6, west, banks of limonite, remarkable at 
least for their vast extent, wc-e visited. I have, as yet, no 
analyses made of the ores from these localities, and, of 
course, can say nothing of the proportion of phosphorus 
contained in them, but the per centage of metallic iron 
would probably average 55 per cent. Hills, one hundred 
feet and more in height, and several acres in area, com- 
posed, to all appearance, of almost solid limonite, are not 
rare in this vicinity ; indeed, the limonite being more resis- 
tant to denudation than the calcareous rocks with which it 
is associated, forms a large per centage of the hills and 
smaller elevations for a distance of five or six miles north- 
eastward. The soil upon these ore hills seems to be quite 
productive, and the bills desirable farming lands, if one 
may judge by the crops growing upon them, and especially 
by the tons of ore, which have been heaped up in piles, 
and walls, in order to prepare for the plough, small 
patches of ground. 
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Average samples of the ore from several typical locali- 
ties in the vicinity of Greenpond have been collected, and 
the analyses of them will be presented at some future 
time. 

In S. 15, T. 20, B. 6, west, the sandstones, &c., of the 
Clinton group, are found dipping southeast ; these rocks 
hold three beds of the red ore, 7 feet, 4 feet, and 3 feet thick, 
respectively, and occupying about 40 feet of strata. These 
measurements were made by Mr. Edwards, and are given 
upon his authority. 

Going northwest from this outcrop of Red Mountain 
rocks, we come within one-fourth of a mile, upon a stratum 
of Black Shale, followed by a ridge of bedded chert, and 
by one hundred and fifty to two hundred yards of dark 
blue calcareous shales, alternating with sandy calcareous 
rocks. These beds of chert and shales are Sub-Carbonifer- 
ous, and dip at a high angle, 80*^ or more, towards the 
southeast. By the section above given it will be seen that 
they have been pushed over so that the newer beds are 
found underneath the older. 

The Millstone Grit, which follows close upon the calca* 
reous shales just mentioned, is exposed in a fine, charac- 
teristic section, where a branch of Davis' creek has cut its 
way through from the Valley into the Mountains of the 
coal measures. In this cut the rock stands nearly vertical^ 
as was the case near Vance's, below, but passing through 
into the Warrior coal measures, the sandstones and shales 
pass rapidly into a more horizontal position, and within a 
mile of the vertical ledges of the Millstone grit, the rocks 
of the coal measures have very Uttle dip. Near the center 
of S. 26, T. 20, B. 6, west, an opening has been made upon 
one of the lowest of the Warrior coal beds. The coal is in 
three benches, of about eighteen inches each, separated by 
two clay partings, the upper three inches, and the lower 
twelve inches thick. 

If we compare the section across the valley here, with 
that at Vance's, described above, we find this difierence : 
here the Knox Dolomite, instead of being almost in con- 
3 



26 

tact with the Millstone Grit, or at most, with a few hund' 
red feet only of Sub-Carboniferous shales between, as was 
the case below, is succeeded by the Clinton, Black Shale, 
and Sub-Carboniferous beds, (the Chazy and Trenton were 
not noticed here, but they -occur a few miles northeast) 
The faulting here has therefore not been so great, or in 
other words the Enox Dolomite has not sUded oyer and 
concealed the newer beds to the extent noticed below* 
If there is any displacement here, it is comparatively 
slight, for, though no Chazy beds were observed, they 
would probably be found by a closer search. The two 
sections have, in common, the vertical (or nearly vertical,) 
beds of Millstone Grit, and Sub-Carboniferous, dipping as 
much as 85*^ S. E., thus bringing the newer under the older 
rocks. 

There could hardly be a clearer instance of the inver- 
sion of strata than that shown here. 



Near Tannehill station we have one of the best sections 
across the valley. The eastern side of the anticlinal being 
the simpler, its geological structure will be given first, and 
from this the more complicated relations of the rocks on 
the western side may be somewhat clearer. 

Tannehill station is upon the central Knox Dolomite, 
near its upper beds, for wdthin one-fourth of a mile from 
the station going eastward we find some 350 feet in thick- 
ness of beds of the purer limestones and dolomites of the 
formation exposed near the bank of the creek. Some of 
these beds weather very smoothly, showing tolerably uni- 
form composition — some have been quarried for lime ; oth- 
ers are light gray dolomite, breaking with smooth conchoi- 
dal fracture. A few layers of tolerably pure blue lime- 
stone are hero intercalated. 

Succeeding these are beds of rough sandy dolomite with 
much chert, making a clierty ridge which may be seen at 
the upper mill; characteristic exposures of this rough 
cherty dolomite are found at the mill and along the bank 
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of the creek for a short distance. The thickness of these 
beds is not less than 800 feet, and the dip like that of the 
section above, about 50°-52^ southeast. 

Limestones of the Chazy and Trenton groups come next, 
occupying a narrow valley between the chert ridge just 
noticed and the Clinton beds beyond. 

The lower limestones at leasts are of Chazy age, judging 
by the characteristic fossil Madurea magncu 

The dip corresponds with that of the beds below, and 
the thickness of the limestones is nbt far from 350 feet. 

The Clinton strata are next encountered. These are 
chiefly standstones, with shales, and two or three layers of 
the red fossiliferous ore. The rocks of this group form a 
well defined ridge at this place, or rather, taken together 
with the lower, cherty beds of the Sub-Carboniferous group, 
they form a ridge which is, however, not so marked as it 
becomes further northeast. The thickness of these beds 
is between 380 and 390 feet. The following is a more de- 
tailed section. 

Beginning below, next the limestones of the preceding 
group, the Clinton rocks are — 

1. Thin-bedded yellowish sandstones, alternating with 

yellowish and greenish shales 155 feet, 

2. Thick-bedded yellowish sandstones, alternat- 

ing with thinner strata of the same rock ... 80 feet. 

3. Thin-bedded, flaggy sandstones 10 feei 

4. Red ore, thickness not ascertained. 

6. Thin-bedded, yellowish sandstones, with some 

heavier layers 2-3 feet thick 30 feet 

6. Red ore, exact thickness not determined. 

7. Heavy-beddod,yellowish or reddish sandstones 50 feet. 

8. Shaly beds of greenish and yellowish colors 30 feet. 

9. Shales with thin-bedded sandstones 25 feet. 

Total thickness above 380 feet 

Seventy-five or eighty feet of strata were not seen (cov- 
ered with soil) between No. 9 and the first of the chert beds 
to be described below. The Black Shale yiVSI ^io\>^5Jc\5 >a^ 
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found occapjing part of this area, as it has been noticed a 
mile or two north of this section, between the Clinton and 
Sub-Carboniferous beds. 

From the lower Mill down to the ridge of Millstone Grit, 
a fine opportunity is presented for the study of the Sub- 
Carboniferous rocks of this part of the Valley. They oc- 
cupy an area of one-fourth of a mile or more across the 
strike, which would give not less than 800 feet vertical 
thickness. Although many of the beds are highly fossilif- 
erous, the fossils have not as yet been studied sufficiently 
to enable me to give the equivalents in other states, of the 
beds observed here. 

A section of the Sub-Carboniferous rocks at this place 
beginning below, at the lower mill, shows the following: 

1. Heavy layers of bedded chert holding casts of crinoidal 
stems, and of brachiopod shells. These chert beds form 
the shoals upon which the dam has been built. The chert 
often resembles a porous friable sandstone from which cal- 
careous matter has apparently been removed. In the 
chert, are subordinated beds of limestone, at least three : 
one of them a compact, gray, crystalline, crinoidal lime- 
stone ; another, a dark blue fine grained rock. 

Thickness of the chcrty beds, about 200 feet. 

2. Following these are at least 200 feet of calcareous 
strata, alternating with shales : some of these shales are 
black and quite fissile, others lighter colored and softer ; all 
fossiliferous. 

In this division there are two or three beds of limestone 
hard, compact and full of fossils; from beneath one of 
them issues a veiy fine bubbling spring, like those so com- 
mon in the Knox Dolomite. 

The great mass of the rocks, however, seems to be made 
up of impure argillaceous and sandy limestones, which 
weather into yellowish, brownish and reddish sandy rocks 
or shales — full of fossils as a general thing. These lime- 
stones, when fresh, are exceedingly hard and tough, and 
ring like a metal under the hammer. The dip of the beds 
wherever taken, waa ^owVXi^^ksAj, ^bowt 50*^-55°. 

I might add tihe lo\\.oV\xi% ^^e^eXioTi o\ ^«tCL^ Q\^^\ye&&^:^^ 
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No. 2 above, given more in detail, which will serve to show 
some of the chaActeristic features of the section. These 
rocks are exposed in the bed of the creek below the mill, 
and are, beginning with the lowest, (up stream) : 

1. Hard gray sandy calcareous rock, weathering into 

shales 30 feet. 

2. Clay shales, soft, light colored 30 feet. 

3. Impure sandy limestone, laminated 8 feet. 

4. Soft, light colored clay shales 20 feet. 

6. Heavy bedded impure limestone, dark blue, 

and weathering into a sort of sandy rock , . 40 feet. 
6. Black fissile shales with numerous shells of 

brachiopods 40 feet. 



The old Iron Works stand in the gap cut by the waters 
of Roup's Creek, through the ridge of Millstone Grit, 
which is here exposed in a very fine section. This ridge 
follows, going eastward, a narrow valley occupied by the 
shales and calcareous rocks of the upper part of the Sub- 
Carboniferous section above. Beyond the iron works, east- 
ward, is another narrow valley of Coal Measures shales, 
and then a considerable ridge of sandssone of the same 
formation. 

The creek, like all others which rise in the valley, has 
cut through Millstone Grit, and the hard rocks of the Coal 
Measures. It flows into Shades Creek at no great distance 
from here. The first or lowest of the beds of Cahaba ooal 
opened in this vicinity, is I think some three or four miles 
east or southeast of the forge. 

On the opposite side of the railroad, and the northwest 
side of the anticlinal, we find the following : 

From two and three-quarters to three miles, going 
across the strike, the valley is underlaid by beds of Knox 
Dolomite. Near the railroad, this formation has a narrow 
belt of impure chert)' calcareous rocks, and the rest of it 
is almost literally an ore bank. From many localities, the 
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limonite has been dug to supply the old forge and other 
furnaces. As was the case further southwest, near Green- 
pond, most of the hills about Tannehill are nothing but 
accumulations of limonite. The ore here lies, generally, 
upon beds of shaly impure limestone, having the usual 
strike northeast, and a dip towards the southeast of 75^-80^. 
It would be manifestly a tedious undertaking to enumerate 
all the localities of the occurrence of the ore banks, some 
of them, however, which were examined have some points 
of interest. In section 30, township 20, range 6, west, on the 
property of Mr. John Salmonds,are several extensive beds. 
In section 36, township 20, range 6, west, the association 
of limonite with the ferruginous sandstone already spoken 
of, was particularly noticed. The greater part of the loose 
surface fragments at this place, consisted of grains of quartz 
sand cemented together with limonite, which is occasion- 
ally a tolerably pure limonite with fibrous texture. The 
quartz grains are about the size of those of the Millstone 
Grit. Here, as well as at almost every other deposit in the 
-vdcinity, this ferruginous sandstone, in plates, pipes, hol- 
low balls, <fec., similar to those which almost universally 
cap the hills of the Drift formation further south, are found 
mingled with larger and smaller masses of pure concretion- 
ary limonite. I |give these particulars on account of the 
bearing which they may have upon .the origin of the limo- 
nite. The conclusion seems to be justified that whatever 
agencies have been at work iu forming the ferruginous 
rocks of the Drift, have also been active in producing the 
similar iron rocks and ores of this formation. On this 
point, however, more will be said below. 

At the McMatli place, in section 30, township 20, range 
5, west, a fine spring issues from beneath the Dolomite. 
In the northern part of the same section, an outerop of 
Chazy limestone occurs, and a short distauce further north- 
west a ridp^e of the Clinton sandstones, with two or three 
seams of red ore. This is followed by beds of chert, with 
well defined Sub-Carboniferous fossils, (the Black Shale 
was not seen exposed,) and about one-eighth of a mile 
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northwest of the chert beds, over, a narrow valley of shaly 
rocks, probably also Sub-Carboniferous, we iSnd the nearly 
vertical ledges of the Millstone Grit as usual, and beyond 
these the Warrior Coal Measures. 

AU these beds west of the anticlinal axis, dip towards 
the southeast, showing, as was the case further southwest, 
an inversion of the strata. 

This occurrence of Chazy and Trenton, Clinton, Black 
Shale anH Sub-Carboniferous beds in regular succession 
on both sides of the Knox Dolomite, may be seen at any 
cross section of the valley between Greenpond and Bir- 
mingham, and in all probability beyond, to the head of the 
valley. 

In addition to the simple anticlinal here noticed, we find 
from Bucksville, northeastward, as far as Elyton, at least, 
in a more or less continuous ridge, a repetition of the trio 
of formations, Clinton, Black Shale and Sub-Carbonifer- 
ous, and sometimes the upper beds of the Chazy and 
Trenton group. From Bucksville to S. 36, T. 19, R. 5, W. 
this doubled set of formations is found as a well defined 
ridge, known in the vicinity as McShan Mountain. 

We propose now to give some details concerning this 
curious feature of the valley. 

Jn Tuomey's first Report (p. 16), there is a section across 
the valley at Bucksville with a figure, which will serve to 
explain the positions of the formations as there exposed. 
I give below the table of the strata as given by him, to- 
gether with the formations to which they belong, as ascer- 
tained by subsequent investigations. 

a, b. Millstone Grit, and Coal Measures of the Warrior 
and Cahaba, on opposite sides of the valley. 

c. Black clav slate. ) _ 

d. Cherty recks. \ Sub-Carbontrerous. 

e. Yellowish s^dstone and iron ore. Clinton. 

f. Siliceous rocks containing stems of Crinoidea. Svh-^ 
Carboniferous. 

g. Sandstone containing iron ore. Clinton, 
Ji. I^imestone. Cliazy and Trenton. 



Sub-Oarboni/erous. 
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i. Magnesian Limestone. Knox Dolomite. 

{(his). Limestone, (CJiazy and Trenton J not given 
in Tuomey's section, but seen east of railroad at 
Tannehill Station. 

k. Yellow sandstone. Clinton. 

I. Ridge of Cherty rocks. 

m. Sandstone. 

n. Clay slate, underlying Mill- 
stone Grit, 

The section from i. to n. has already been described 
above, between the railroad and the Millstone Grit, at the 
old forge, and measurements given of the thickness of the 
strata. To the other half of the section, from h. to c, I 
wish to call attention. 

It will be seen that we have a repetition of the Clinton 
and Sub-Carboniferous rocks, g. and/., and e., d. and c. In 
Tuomey's iSgure, the Millstone Grit, a., is represented as 
lying unconformably upon the slates and shales, c, but I 
am inclined to think that in this particular, the section is 
faulty. In reality, the MUlstone Grit stands on the west- 
ern side of the valley, nearly vertical, or more correctly, it 
dips 85^ or more towards the northwest, and the underly- 
ing Sub-Carboniferous shales have the same dip, which 
very gradually going westward, changes slightly to the 
southeast ; at no point, however, being more than 5*^ from 
vertical, just as though the Millstone Grit, in the folding, 
had been pushed over a little less than the underlying rocks. 

I do not think that Tuomey's explanation of the facts 
on p. 18 of his Report, viz : that the axis of the anticlinal 
is hidden beneath the Millstone Grit and Coal Measures, 
will hold good. The apparent unconformability of the 
Millstone Grit and the underlying rocks, e^^ceedingly shght 
at most, can, I think, be better explained by assuming that 
the former being one of the upper beds of the great fold, 
and Ipng considerably to the westward of the axis of the 
fold, was less bent up than those beneath. Below this 
place, we find the Millstone Grit bent over still more, so as 
to slope the ottiex vfoy^i. e.^ %oM\\i^^s»t^ «iid the rocks of 
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the Coal Measures, which are undoubtedly conformably 
laid upon it, are seen a few hundred yards northwest near- 
ly horizontal, or even dipping slightly northwest. 

In a Report by Prof. J. P. Lesley, of Pennsylvania, up- 
on the "Geological Structure of the Scott, Wise and Taze- 
well Counties, Virginia," there is described and figured a 
fault occurring in Abb's Valley, which I consider the coun- 
terpart of what may be seen in this valley, and the occur- 
rence in such close proximity of the vertical sandstones of 
the Millstone Grit, and the horizontal strata of the imme- 
diately overlying Coal Measures is there explained in what 
seems to me the most convincing manner. 

A precisely similar fault has already been noticed above, 
at Vance's Station, where it is exceedingly well defined. 
The same fault, with perhaps much less vertical displace- 
ment, occurs undoubtedly here, near Bucksville. 

I am sorry that the means at my disposal are not suf- 
ficiently ample to enable me to reproduce the figure here ; 
the reader is, therefore, referred to the paper by Prof. 
Lisley, above alluded to, and to the figure in Tuomey's 
Beport, for a better understanding of what has been said. 

As to the details of the doubled Clinton and Sub-Car- 
boniferous beds at Bucksville, I can add the following : 
A few hundred yards northeast of the old McMath place, 
in S. 30, T. 20, R. 5, W., begins a ridge which, at-its south- 
western extremity, is covered with limonite of the Knox 
Dolomite. Near Bucksville, we find this ridge made up of 
the yellowish sandstones (holding beds of red iron ore) of 
the Clinton Group. Bucksville itself is near the junction 
of Knox Dolomite and Chazy, and the impure cherty dol- 
omite of the former, with a large spring issuing from be- 
neath, and the Umestones of the latter can both be seen 
in the vilhige and near the road. Back of the village, 
northwest, occurs the CUnton sandstone and iron ores, and 
at Bladoe's tan yard, the beds of chert of the Sub-Car- 
boniferous with underlying Black Shale are shown in very 
good exposures in the bed of the branch. It seems that 
at this place there is even a local doubling of the CUnton 
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and Sub-Carboniferous interpolated beds, for we find two 
distinct outcrops of the red ore with bedded crinoidal 
chert between, in the immediate vicinity of the tan yard. 

The exact details of this seeming anomaly, I was not 
able to get, and I merely mention this in passing. For our 
present purpose, it is sufficient to know that the trio, Clin- 
ton, Black Shale and Sub-Carboniferous, is found just back 
of Bucksville, at Bladbe's tan yard. All these rocks are 
nearly vertical, inclining 85 degrees, or more southeast, 
and this is to be remembered in connection with what will 
be said of their occurrence a few miles northeast of this 
point. 

Now going northwest from Bladoe^s, we pass in regular 
order (after the interpolated trio just described) the strata 
of Knox Dolomite, Chazy and Trenton, Clinton sandstones 
and red ore, (at this point called Bed Mountain,) Sub-Car- 
boniferous chert beds with crinoids, (Black Shale not ac- 
tually observed,) and lastly. Millstone Grit. 

It will be seen that this section agrees with Tuomey's, 
quoted above, except that the Millstone Grit is almost ver- 
tical, and not as represented in his section. 

To the courtesy of Mr. Giles Edwards, I am indebted 
for the following analyses of the Bed Ore from several 
localities near Tannehill. The ores are all from the west- 
ern side of the valloy. 

No. 1. No. 2. 

Metallic Iron 50.82 55.51 

Silica, &o 17.38 10.39 

Sulphur none 0.08 

Phosphorus 0.09 0.06 

Alumina 6.06 5.37 

Manganese none OAi 

No. 1 was made by Mr. J. B. Britton of Philadelphia ; 
No. 2, by Dr. Thomas M. Drown, of Easton, Pa., both well 
known chemists. The percentage of phosphorus in these 
ores is exceedingly small. 
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Another specimen from S. 19, T. 20, R 5w., by Mr. A. 
W. Kinzie, shows the following composition ; 

Sesquioxide of Iron 71.93 

Silica, &c 18.60 

Water 0.60 

Alumina, &c 5.25 

Phosphoric Acid 0.32=0.14 Phosphorus. 

Carbonate of Lime 2.86 

Metallic Iron 50.35 

Phosphorus in iron 0.28 

These analyses show that the red ore on the western side 
of the valley is not infeiior to that on the east. 

Analyses of red ores from the Eureka Mines will be 
found below. 



Five or six miles northeast of Bucksville, in S. 36, T. 19, 
R. 5, W., near Mr. James Moore's, is the other end of this 
ridge of Clinton and Sub-Carboniferous beds, called Mc- 
Shan Mountain. The beds at this place are perfectly ex- 
posed, and a section of the northwestern side of the valley 
shows this order of things, viz. : 

From the Knox Dolomite in the valley, going westward 
we come upon this ridge about a mile from the railroad. 
At the base of the ridge are the beds of Chazy & Trenton 
limestones with characteristic fossils ; the beds dip 35 deg, 
northwest, and not southeast, as was the case at Bucksville. 
Going over the ridge we cross, in succession, (1) Clinton 
Sandstones and ore beds, making up the greater part of 
the mass of the ridge ; the ore beds are at least two, and 
probaJbly three in number ; they have been tested in a few 
places, and yield a very excellent quality of ore ; these, 
like the Chazy strata, dip northwest. (2) Heavy beds of 
chert holding ciinoidal stems and other fossils of the Sub- 
Carboniferous : the intervening Black Shale was not ob- 
served, being covered probably with the debris of the other 
beds. 
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(3) A valley on the other side of the ridge in which the 
chert and sandy dolomite of the Quebec or Knox group ap- 
pear, forming a small ridge ; beyond which (4) the Chazy 
& Trenton limestone is found in ledges nearly vertical — 
but dipping 80*^-85"^ southeast. The upper strata of these 
beds are highly fossiliferous and crystalline, streaked with 
reddish veins. This marble is very firm, and would, if pol- 
ished, show the beautiful markings which have rendered 
the Tennessee marble so justly celebrated. 

Westward of these beds are, (5) (6) and (7), the usual 
trio of formations making a ridge, here called the Bed 
Mountain, viz. : Clinton, Black Shale, and Sub-Carbonifer- 
ous. The upper shaly beds of the Sub-Carboniferous are 
found in a narrow valley between the Bed Mountain and 
the vertical ledges of Millstone Grit. 

Nothing could be clearer than the repetition of the Cha- 
zy, Clinton, and Sub-Carboniferous beds shown by this 
section. The northwest dip of the repeated beds here, and 
their vertical position, or slight southeast leaning further 
south at Bucksville, are points worthy of notice. 

Above this point, towards Elyton, I have noticed the 
same duplication of the Clinton, <fec., groups, but they are 
not found as a distinct ridge, but only as slight elevations. 
Thus, near McAdor^^'s Mill, in S. 12, T. 19, E. 5, W., there is 
a double outcrop of the Red ore formation ; and again a 
short distance southwest of Elyton. The Bed Mountain 
proper, which is at these localities a well defined ridge, 
separated from the Millstone Grit Cliffs by a narrow valley 
underlaid by Sub-Carboniferous shales, is the one farthest 
west. It is separated from the duplicate Bed Mountain by 
a valley containing Chazy limestones and Knox Dolomite. 

It seems that from a short distance above Bucksville, to 
within four miles of Elyton, the Knox Dolomite, which be- 
low Bucksville has been seen to be the most widely spread 
of the formations, loses its importance to some extent, and 
we liud the limestones of the Chazy & Trenton groups in 
almost vertical ledges filling up a large proportion of* the 
valley. With the decrease in the extent of the Knox 
strata, goes also a decrease \\i XXi^ loxwavbet and importance 
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of the limoDite beds. They are not absent in this area, but 
they are comparatively unimportant by the side of those 
extraordinary accumulations of ore in the vicinity of Tan- 
nehill, Greenpond and Woodstock. 

In S. 33, T. 18, R. 4, W., near Mr. John Smith's, is an ore 
bank, and from that point northeast to Birmingham, extends 
a continuous well defined ridge of chert of Knox Dolomite 
age. Upon this chert ridge is the reservoir of the Bir- 
mingham water works. It seems to be in the upper part 
of the Dolomite ; for, crossing it west of Elyton, we de- 
scend at once into a valley of Trenton or Chazy limestone. 

On the easteijn side of the valley between Tannehill and 
Jonesborough, the road passes over chert of the Knox 
Dolomite, and a better road could not be desired. East of 
Jonesborough Station, after crossing a narrow belt of Knox 
Dolomite, the usual rocks of the Bed Mountain are founds 
viz. : Chazy and Trenton, Clinton and Sub-Carboniferous, 
(the Black Shale not seen.) At this point the red ore is of 
good quality apparently, and in very great quantity. 

At Old Jonesborough, the rough looking dolomite of the 
Quebec Group (Knox Dplomite) occurs in heavy ledges, 
dipping from 30 deg. to 35 deg. southeast. Between that 
and the station, is a low fiat country with occasional out- 
crops of a laminated argillaceous limestone, resembling 
Chazy, but not yet determined satisfactorily. It lies be- 
tween strata of undoubted Knox Dolomite on the west (at 
Old Jonesborough), and beds of the same group on the 
east, (between the station and the Red Mountain.) 

A mile or less from Jonesborough Station, on the east- 
em edge of the valley, occurs a fine pond spring issuing 
from Knox Dolomite. A dam thrown up a few feet from 
the source of this spring gives sufficient fall for a mill wheel 
a short distance below. 

Above Jonesborough, as has been intimated above, the 
center of the valley is occupied by the nearly vertical ledges 
of the Chazy limestone presumably, which are seen dipping 
both southeast and northwest. The geological structure of 
the valley at this point needs further investigation^ sixLCQ 
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the position of this limestone, in the midst of the valley 
•with Knox Dolomite on each side of it, makes its precise 
relations a little obscure. Four miles southeast of Elyton 
may be seen the top of an anticlinal in this bedded, nearly 
vertical limestone, where the Dolomite seems to have been 
pushed up through it. 

Above this point the larger part of the valley is occupied 
by the Dolomite, the chert ridge on the west, above alluded 
to, being a prominent feature. East of Elyton and Bir- 
mingham, the Bed Mountain becomes a very well defined 
ridge, and much work has been done, in places in laying 
bare the red ore and raising it for shipmeQt. 

At the foot of the Bed Mountain, on the western slope 
here, some of the finest specimens of concretionary chert 
yet found in Alabama have been collected. These speci- 
mens, some of which are many square feet in area^ show a 
surface full of rounded protuberances, which are composed 
of chert in regular concentric layers. The outer layers 
have, in most cases, been worn or broken off, and the lam- 
inated shells, ball within ball, are beautifully displayed. 

Going from Elyton to Oxmoor, we have the following 
section well displayed. (1) The clay beds of the Knox 
Dolomite, with a chert ridge of same formation near the 
Bed Mountain. (2) At the base of the Bed Mountain an 
outcrop of Cbazy limestone. (3) The Bed Mountain with 
the usual sandstones, shales and ore beds of the Clinton 
age. (4) In, or just beyond, the gap are the thick ledges 
of bedded chert of Sub-Carboniferous age, followed by a 
level space, probably underlaid by the shales of the same 
group. (5) Next, the Millstone Grit, which thus forms al- 
most a part of the Bed Mountain here, being separated 
from it by the narrow belt of Sub-Carboniferous shales 
mentioned. Descending from the Millstone Grit ridge, we 
come (6) into the valley of Shades Creek, here wholly 
within the Coal Measures, and not between the Bed Moun- 
tain and Millstone Grit. Shades Valley is in the shales of 
the Cahaba Coal Measures, between the ridge of Millstone 
Grit on the west, and aomcb ^YeQ\>^\.to\i^ bluffs of sandstone 
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on the east. These bluffs are the broken edges of carbon^ 
iferous sandstones, which hold locally great numbers of im- 
pressions of calamites and other coal plants. 

The Millstone Grit, from near Grace's Gap, has been 
used by Mr. Thomas in the construction of the hearth of 
the Oxmoor furnace, for which purpose it is most admira- 
bly adapted. The rock thus used, contains from 97 to 99 
per cent, of silica. 



A section of the Clinton strata, near Oxmoor, given be- 
low, has been made by Mr. L. S. Goodrich, of Birming- 
ham. He recognizes two distinct deposits of ore, separa- 
ted by about sixteen feet of ferruginous sandstones. The 
uppermost of these two deposits is about two feet thick, 
and is not known to hold any considerable bed of ore fit 
for use. No analysis of the ore from this part has been 
made. Below the sixteen feet of sandstone underlying the 
first deposit, comes the workable bed, made up of seven 
strata of ore interbedded with thin bands of shale. 

The section, beginning at the top and descending, is : 

1. No. 1. Ore .7 feet 3 inches 

2. Trace of shales and pebbles . . . 

3. No. 2. Ore 8 " 

4. Shales " 3 

5. No. 3. Ore 2 « 3.^ 

6. Shale 

7. No. 4. Ore 1 " 2 

8. Shale " 1\ 

9. No. 5. Ore 1 " 2.J 

10. Shale " 2 

11. No. 6. Ore " 11 

12. Shales 7 " 

13. No. 7. Ore 1 " 3 

Below these beds are forty to sixty feet of Argillaceous 
sandstones, followed by limestone. 



^i 
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This limestone is the Trenton or Chazy, which is loxaiC^ 
underlying the Red Mountain throughout the valley. 

The ores from those seven beds were carefully selecte^^ 
by Mr. Goodrich, and analyses of them made by Dr. Otto^^ 
Wuth, of Pittsburgh, Pa. These analyses I am enabled to^ 
give through the courtesy of Mr. Goodrich. The numbers— 
correspond to the numbers of the ore beds of the section - 
above. 

Analyses of Bed Ores, from Eureka Company^s Mine^fiv^ 
miles l)doio Birmirujham^ by Dr. Otto JVuth. 





No. 1. 


No. 2. 


No. 3.!No. 4.|No. 5. No. 6. No. 7. 


Silicic Acid- 


16.31 
3.76 

78.55 

0.68 

0.21 

0.49 

Trace. 


31.62 32.04:31.83 31.16 


i 
31.91 1&73 


Alnmina 

Peroxide of Iron 

Lime 


4.16 

62.45 

1.03 

0.34 


5.13 
59.97 


4.46 
60.51 


4.64 
59.87 


4.05 2.01 
60.32 ; 66.81 


AlAffiiesia 










Phosphoric Acid 

Hulphnr 


0.42 


0.45 


0.45 


0.43 


0.45' 6Jsk 


CarDonato of Liime 














' ' 










1 


Metallic Iron 


54.98 


13.71 


41.98 


42.36 


41.91 , 42.22 ' 46.79 



The limestone of the underlying Trenton or Chazy for- 
mation has also been analyzed by the same chemist, as also 
a limestone from a bed in the Sub-Carboniferous series in 
Shades Valley. 

The analyses show that these limestones are well adapt- 
ed to serve as tiuxes, especially No. 2, from the Sub-Car- 
boniferous formation. 

Analyses of Limestones, near Eurelca Furnace, in Jefferson 
County, by Dr. Otto Wuth 

No. 1. No. 2. 

Water 0.11 0.10 

Organic Matter 0.07 0.06 

, SiUcic Acid ,. 2.13 5.32 

Alumina 0.21 0.71 

Peroxide of Iron 0. 12 0.08 

Carbonate of Lime 90.60 93.40 

Carbonate of Magnesia 6. 74 0.32 

Phosphoric Acid 0.016 0.011 
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l?he sticcesd of the Oxmoor furnace, with coke as a fuel^ 
has been already demonstrated. It was at this place, un- 
der the superintendence of Mr. L. S. Goodrich, that the 
first coke iron made in Alabama, was turned out The 
coke first used here was made, I believe^ from coal mined 
from the Gould Seam, and afterwards from the Wadsworth 
Beam at Helena^ 



ECONOMIC MATEBlALSi 

Coal. — The coal fields of the Warrior and the Oahaba 
bound the valley on either side, and their distance apart is^ 
below Birmingham, never greater than seven or eight 
mile& The line of the Alabama and Chattanooga railroad 
does not pass into the coal area on either side until below 
Smallwood's Station, it enters the Warrior field, through 
which it passes thence to Tuscaloosa. Near Clements* 
Station^ as will be seen above, many openings have been 
made for coal^ and from that point on to Kennedale, seven 
miles from Tuscaloosa, are several coal stations. Nothing 
but the unsettled condition of the affairs of this road has 
prevented an extensive business in the mining of coal 
along this portion of the road. 

FiRE-PROOF Materials.— At Bibbville is a bed of clay 
and sand, which is made into fire bricks. 

The fire brick manufactory of Mr. Ploumoy has already 
been mentioned in the details above. Besides the brick for 
ordinary grate backs, this establishment has furnished 
bricks for the stacks of smelting furnaces at various places^ 
and for the puddling furnaces at Helena. 

The Millstone Grit being almost pure quartz, is one of 
the best of fire proof materials. Some varieties of it are 
of course better suited to the purpose than others. It is 
near the A. & C. railroad in many localities, c. g. Yance'si 
Tannehill, <&c., and on the South and North railroad, at 
Grace's Gap. This rock has been used at the Oxmoor fur*- 
nace for the lining of tbe hearth, and for this purpose it is 
unequalled. 
4 
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Millstones. — The Millstone Grit which bounds the val- 
ley on each side, has its name from the almost universal 
use made of it, wherever it occurs, the worid over. There 
are several localities on the borders of tlie valley where 
the rock has been extensively quarried for millstones, and 
unfinished or broken millstones are not unfrequently found 
in riding over the rocky ledges. 

Lenticular or Fossiliferous Bed Iron Ore. — ^The 
" Red Mountain,'* is a name which has long been current 
in Alabama. It is applied to the ridges of Clinton Sand- 
stones holding beds of red iron ore, which are found on 
both sides of the valley, and which have been traced with 
very little interruption from Pratts' Perry, on the Cahaba, 
above Centerville, to the Georgia Une, and beyond that 
into other States. In Tennessee the Dyestone ridges are 
the equivalents of our Bed Mountain. 

The quality and amount of the ore vary from place to 
place along these outcrops. Sometimes the admixture of 
siliceous material is too large ; again, the ore is exceed- 
ingly pure, as may be seen from analyses given. 

The ore banks of the Oxmoor furnace have been, per- 
haps, the best tested and explored of any in the State, and 
the result shows that when properly selected this ore rivals 
the brown ore. The quality of the iron produced at the 
Oxmoor furnace is now well known. 

In this connection, I may once more call attention to 
the fact that the gi'oup of strata holding the red ore, is du* 
plicated on the western sidt of the valley, from Bucksville, 
nearly to Elyton, and that the interpolated Bed Mountain 
ridge, holds in some places, at least, where personally vis- 
ited, some very excellent ore. The McShan Mountain, as 
this ridge is called, in the lower part of its course, is not 
mor^ than a mile from the railroad, at most places. 

As to the extent of the beds, here sliced off from the 
main Bed Mountain, future cKreful explorations and meas- 
urements are required to give that accurately, anc^ future 
investigations will probably, also, show exactly how such 



a long strip came to be cut off from the main, and drop- 
ped or elided down to its present position. 

LlMONTTE OB BeoWN IrON OrE. 

The Knox Dolomite of the Lower Silurian, which un* 
derlies the greater part of this valley, is here, as at other 
points in the State, the limonite-bearing formation* 
Wherever it is most widely spread, there w^e may look for 
the greatest accumulations of limonite. Mere superficial 
extent, however, of the Knox Dolomite does not appear to 
be the only condition favorable to large accumulations of 
limonite. We saw in Talladega county, and elsewhere 
(Report for 1875,) that the most extensive ore-banks were 
generally found between the mountain ranges of Potsdam 
Sandstone on the west, and the Metamorphic area on the 
east. In other words, where the disturbances, uplifts, &c., 
have been the greatest, the ore-banks are most numer- 
ous and extensive. So here, the limonite banks are 
most abundant where we find evidences of the greatest 
amount of displacement of the strata. 

The commonly received explanation of the origin of 
the limonite, viz., that it is the result of the decomposition 
of ferruginous limestones and dolomites, by which the cal- 
careous portions have been gradually removed, whilst the 
iron collecting together, in concretionary masses, has been 
depositc'd in beds of varying extent, near the site once oc- 
cupied by the original rock, seems to hold good for the 
ore banks, so far as they have yet been examined in Ala^ 
bama. 

In some parts of this valley there is evidence to show 
that the Knox Dolomite, und overlying rocks have been 
pushed up into an anticlinal fold not only of great verti<xxl 
height, but, also, closely pressed together, so that the strata 
all stand nearly perpendicular, or all dip in the same di- 
rection. The subsequent decomposition of this great ver- 
tical thickness of ferruginous limestones, has left corres- 
pondingly large accumulations of limonite. This appears 
to have been the case in the lower part of the valley, be- 
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low Jonesborough. Above that, however, to Elyton, at 
least, the vertical height of the anticlinal seems to have 
been much less, (see details above,) and we find in this 
area only a few ore-banks, and these, comparatively 
small. 

Whilst the Knox Dolomite of the Lotrer Silnrian ap-' 
pears to be the original source of most of the brown ore 
in Alabama, the formation of the ore-banks^ as now ob- 
served, must be ascribed to a much later period. And, in 
this connection, it seems to me that something may be 
learned from the association of Drift deposits with beds of 
limonite in many localities. 

In Bibb couniy, Talladega county, and in this vaUey, 
many instances have been noticed where a ferruginous 
sandstone or conglomerate, formed by the cementing to* 
gether by limonite, of grains of sand or pebbles of quarts, 
is associated with masses of limonite quite pure. The as- 
sociation of the two is frequently so intimate that upon 
one and the same specimen both are sometimes found 
This fen'uginous sandstone in flat layers, pipes, hollow 
spheres, etc., is one of the most common occurrences in 
the Drift, and in the cases just alluded to, other materials 
of the Drift, such as rolled pebbles, beds of sand, <i:c., are 
also, associated with the sandstones and limonites. 

Whatever agencies, therefore, have been active in form- 
ing the ferruginous sandstones and conglomerates usually 
ascribed to the Drift, have also been instrumental in form- 
ing part, at least, of the limonite with which they are so 
intimatolv associated. 



COOSA COAL FIELD, AND ADJACENT FOBMA- 

TIONS. 



GENEBAL CONSIDEBATJONS. 

By a reference to Prof. Tuomey's Map, it will be seen 
that the Coosa Coal Field, as there laid down, extends no 
farther west than the line between Banges 1, east, and 1, 
west, and no farther soath than the upper half of Town- 
ship 20. 

Daring the sammer of 1875, 1 noticed in several places, 
mach farther south and west than the points above men- 
tioned, the occurrence of Sub-Carboniferous beds, as well 
as of sandstones and slates, which I could refer to no other 
formation than that of the Coal Measures. 

During the past summer this section of the State was 
again examined, and the limits (towards the west and 
south,) of the Coosa Coal Field, established with some de» 
gree of accuracy from near Helena, southward to where 
the lower formations are covered by Drift. The map ac- 
companying this report will show the line thus ixaced 
out. 

Before going into local details it may be well to give a 
general section, across the strike of the strata, passing 
through Helena, from the Warrior Coal Field across 
Boup's Valley, through the Cahaba Field into that of the 
Coosa. In this way, perhaps, a very good general idea of 
the relations to each other, of these tliree Coal Fields may 
be given. 

Beginning on the west with the Coal Measures of the 
Warrior, and going southeast, we descend, geoiogicaUy 
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speaking, through the MiUstone Grit, Sub-Carboniferons, 
Black Shale, Clmton, Trenton, and Chazy, to the Knox 
Dolomite, which is the lowest formation exposed in the 
anticlinal valley between the two fields ; then gedogicaRy 
ascending, throilgh the same series, we reach the Coal 
Measures of the Cahaba. Grossing this field with its nu- 
merous phoations, but with its strata generally dipping 
southeast, we find at Helena, a fault by which the C!osJ 
Measures are cut off, and the sandstones of the Ejiox 
Group — equivalent in all probability to the Calciferous 
Sandstone of the northern geologists, — brought up to their 
level. From this fault we cross, going southeast, the Sand- 
stone, Shale, and Dolomite of the Knox Group, then 
Chazy and Trenton limestones, and immediately following 
these, so far as has yet been made out, the chert beds and 
Shales of the Sub-Carboniferous formation, the Millstone 
Grit, and Coal Measures of the Coosa field. 

Thus, whilst the Warrior and Cahaba fields are separa- 
ted, in this section of the State, by a narrow anticlinal val- 
ley, with the Knox Dolomite as the lowest formation ex- 
posed, the Cahaba measures are cut off on the east by a 
fault bringing Kjk^x sandstone up to the Coal ; and another 
point to be noted, is the seeming lack of all the Upper Si- 
lurian beds, beneath the Coosa field, whilst beneath the 
Warrior and Cahaba fields, only a few miles westward, 
these Upper Silurian beds are found exceedingly well de- 
veloped in the Red Mountain, geologically below the Coal 
Measures both of the Warrior and the Cahaba. The thick- 
ness of the Clinton strata as measured in Roup's valley at 
one point, is not less than 400 feet, and this may be con- 
sidered as below the average thickness, for further north, 
the Red Mountain becomes a very well defined ridge. 

This complete thinning out of Upper Silurian beds from 
a thickness of 400 feet and upwards, in the short distance 
of ten to fifteen miles across the Cahaba fields in the vicin- 
ity of Helena, is an interesting fact. Whether the same 
conditions hold nortUeaatward of Helena, I am not yet able 
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to say, but from information derived from others, I am 
inclined to think that they do. 

As to the economical yalue of the three hundred square 
miles and upwards, of territory, thus found to belong 
to the Coal Measures, little can be said as yet. The fact, 
that workable beds of coal have not yet been laid bare in 
this area, and the occurrence in the midst of this coal field 
of the limestones of the underlying Sub-Carboniferous 
formation, would seem to speak against any great thick- 
ness of coal bearing rocks, thus far towards the southwest, 
still the field must be more thoroughly investigated before 
certain knowledge of its capabilities can be obtained. 

With these preliminary general observations we may 
pass on to the local details. 



DETAILS. 

1. Quebec, Chazy, and Tbenton Fobmations. 

At Helena the strata of Knox Sandstone and Knox 
Shale, on the east side of the fault by which the former 
has been raised to the level of the Coal Measures, are very 
well exposed along the South & North Alabama Railroad, 
and I am able to give some additional details as to thick- 
ness of the beds, &c. 

The dip of the beds varies from about 62^ next to the 
Coal Measures to 52" at the top of the Shale ; these two 
formations show here, an aggregate verticle thickness of 
from 1,000 to 1,100 feet ; the line of demarcation between 
the two, it is impossible to draw. 

A section of these beds shows the following, beginning 
geologically below, next to the line of fault : 

(1.) Sandstones, thick and thin bedded, intorstratified 
with the gray, gi-een, buff, brown, and chocolate colored 
shales, which arc so characteristic of the lower parts of the 
Knox group, about 270 feet. 

(2.) A bed of gray sandy dolomite, 10-15 feet. 

(3.) Two or three heavy beds of hard gray sandstoaea^ 
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forming the knoll upon which the office of the Central Iron 
Works stands, and forming also the greater part of the 
shoals upon which the dam has been built, say 50-60 feet 

(4.) Alternating beds of dolomite and shale, with perhaps 
some sandstone layers, mostly covered by surface soil, but 
showing exposed surfaces of dolomite in many places be- 
tween the office and the Boiling Mill, say 150 feet. 

(5.) From this point to the bottom of the Knox Dolo- 
mite which overlies the Shale, there is a succession of thin 
beds of calcareous sandstones and the usual handsomely 
colored characteristic shales, alJout 500 feet. 

In No. (5) of the above section and about 180 feet below 
the top of the Shale in one of the ledges of calcareous 
sandstone, I found several fragments of trilobites, which 
have not yet been identified. The rock from which they 
were taken, upon a fresh fracture resembles a hard com- 
pact blue limestone, but upon a weathered surface it looks 
like a buff colored sandstone. Most of the thick layers in 
this subdivision, when a fresh fragment is broken, resemble 
limestones more than they do sandstones. At the outcrops 
however, the calcareous matter has usually been weathered 
out, and they present only the sandy remnant. 

For the estimation of the thickness of the Knox Dolo- 
mite, just overlying the Shale near Helena, I h&ve not the 
data. Crossing it, however, in the direction of the dip, 
i. e, southeast, we find about 400 yards of country under- 
laid by rough, sandy, dolomite, and upon that an enormous 
accumulation of clierty beds, about a mile across, forming 
a well defined chert ridge which may be traced without in- 
terruption, marking the uppermost part of the Knox Dolo- 
mite, from near Helena southward by Alexander's Mill, till 
it is lost under the Drift below Monte vallo. 

East of this cherty ridge is found a narrow valley of 
Chazy and Trenton limestones, and then the ridge formed 
by the bedded fossiliferous chert of the Sub-Carboniferous 
formation. 

An inspection of the map will show the position of th© 
yalley of Chazy and Trenton limestone which lies betweea 
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tho chert ridge of the upper part of the Knox Dolomite on 
the west, and another chert ridge of Sub-Carboniferous age 
on the east. 

These three formations are found in their regular order 
all the way southward to where they are covered by the 
Prift. M 

Some local details of these three groups of straS will 
come properly at this place, and in giving the de&ils I 
shall begin with the lowest and describe them in ascending 
order. 

In the Beport for 1875, I described the Dolomite where 
it adjoined the Oahaba CoalMeasures between Montevallo 
and Helena. At this time, therefore, I shall speak only 
of the upper (eastern) part of the Dolomite which is so 
well characterized by accumulations of chert which make 
a well defined piney woods ridge from Helena to below 
Montevallo. 

West of the limestone valley at Siluria, this ridge is seen 
back of Dr. Tichenor's place, and at points near Siluria, 
some beds of brown iron ore have been discovered, but I 
have seen no analyses of the ore. 

South of Mr. Holt's Lime Kiln and near ElliottsvillCy 
the chert turns eastward to Whiting, which is on its east- 
em edge. Elliottsville is upon this cherty portion of the 
Knox Dolomite, and at Warren's Mill, section 25, town- 
ship 21, range 3, west, there is a very large funnel shaped 
depression, or lime sink, from which the water is pumped 
for the engine. 

Below Whiting, on the edge of the Dolomite, considera- 
ble search has been made for workable beds of limonite. 
Analyses of ore from this vicinity were given in my Re- 
port for 1875. 

Going southward from Elliottsville on the Montevallo 
road, the way is over the cherty beds and through piney 
woods to Mr. Moore's, in S. 35, T. 21, R. 3, W., where the 
red lands of a lower subdivision of the Dolomite are en- 
tered. These red lands are found continuously then south- 
ward to Montevallo, with the exception that a atri^ of Ktkox 
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SandstoDe and Shale is found with northeast strike and 
southeast dip, apparently thrust up through the Dolomite. 
This strip (which will be more particularly described below) 
terminates abruptly near Mrs. Denson's, S. 2, T. 22, R. 3, W., 
no trace of it being found much to the northeast of this 
poinU»^ 

If Mbm Moore's we turn eastward by the Columbiana 
road, ;jye come, about S. 36, T. 21, R. 2, W., upon the chert 
again, and it is found making a considerable ridge south- 
ward by Alexander's Mill, where it is also well displayed. 

In going from Montevallo towards Calera, a ridge, or 
rather, a succession of ridges of this chert are crossed soon 
after leaving town, and the huge concretionary masses of 
the chert which have either been rolled aside in working 
the road, or have been left partially exposed in the road, 
have no doubt left a vivid impression upon every one who 
has driven over this way. 

Spring Creek, and some other tributaries of Shoal Creek, 
rise on the western side of the chert, and do not break 
through it, but are turned south westward below Montevallo 
to flow into the Little Cahaba. 

South of Montevallo, the lower formations are almost 
entirely obliterated by the sand and pebble beds of the 
Diift, which cover every thing for many miles. 



Returning now to Siluria, we find, east of the chert, a 
narrow valley iu which the projecting edges of the strata 
of Chazy and Trenton Umestonos are seen like a series of 
low walls running parallel with the course of the valley. 

Here, as at many other points where it occurs, the Hme- 
stono is much used for lime burning. Maj. Wagner's and 
Mr. T. G. Holt's kilns, at Siluria, Mr. Reynolds' at Whitmg, 
and Dr. Hale's, near Montevallo, are all located upon this 
belt, and the lime made at those points is well known in 
the market. 

Below Siluria this belt turns eastward, then southward, 
and in township 22, southwestward, as shown by the map. 
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Buck Creek has its principal sources in this limestone cove 
east of Whiting, whence it follows the valley westward and 
northward to Pelham, where it breaks through Knox Do- 
lomite, Shale and Sandstone, iuto the Cahaba coal fields, 
and flows into the Cahaba river. The creek makes between 
Siluria and Whiting, an S-shapod curve correspon-^ng to 
the contour of the limestone valley, or to the chert ridge 
of Knox Dolomite on one side, and the chert ridge of Sub- 
Carboniferous on the other. 

In the neighborhood of Calera is found an isolated patch 
of this limestone, apparently cut off from the western belt 
just described. It is probable, however, that the two areas 
have been continuous, but this continuity is hidden by the 
overlying Drift, south of the Selma, Home & Dalton Rail- 
road. If we follow the edge of the limestone formation, 
where it joins the Sub- Carboniferous, we find the beds of 
the former always dipping at considerable angles under 
those of the latter. 

Thus, near Dr. Hale's Lime Kiln, the limestone dips 
southeast upder the Sub-Carboniferous chert, cut through 
by the railroad at the "Gap of the Mountain." Crossing 
then going eastward, the narrow strip of Sub-Carbonifer- 
ous rocks and Coal Measures, we come into the Calera 
limestone, which now dips northwest, north, and around to 
the east, always under the crescent-shaped ridge of Sub- 
Carboniferous rocks, that bounds the northern part of the 
Calera area. South of the Selma, Home & Dalton Rail- 
road the outcroppings of limestone, both of the Calera 
patch and of the western belt, may be followed for a mile 
or two, and then they are hidden by the Drift, but the 
numerous lime-sinks and depressions, let us infer the pres- 
ence of the limestone beneath the Drift for several miles 
further south. 

From Squire Whatley of Calera, I obtain the informa- 
tion that the limestone is exposed about seven miles south- 
east of Montevallo on the Montgomery road ; this is proba- 
bly the continuation of the western belt of the limestone 
below Dr. Hale's. Again it comes to the surface in 8S. \& 
and 22 ot T. 24, E. 13, E., oi the loNver ^ton^^. 
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EcoNOMiOAL Products. — ^Throughout* this entire area of 
Chazy & Trenton rocks there are many beds of limestone 
which are shown by analysis to be almost pure carbonate 
of ]ime, and it is, therefore, not surprising that the Shelby 
lime ranks with the very best. Aside from the lime, I 
know of no other useful material to be derived from this 
formation. 

I should mention, however, that heavy spar, or sulphate 
of baryta, is found in many places in the limestone, and 
sometimes quite pure and white, and in considerable quan- 
tity. Thus, east and north of Whiting, are several well 
known occurrences. This mineral is often ground up and 
mixed with white lead in several proportions, giving the 
paints known as Venice White, Hamburg White, and Dutch 
White. 

The Umonitea of the Knox group have already been men- 
tioned. 



2. Sub-Cabboniferous and Coal Measures. 

East of Pelham is seen a sharp ridge running nearly 
north and south. This ridge is formed chiefly by the heavy 
beds of crinoidal chert of the Sub-Carboniferous forma- 
tion. It may be traced southward to Siluria, where the 
railroad passes through a gap in it ; below Siluria it bends 
aroimd towards the east, and is cut again by the railroad 
at Bragg's Tank, in S. 12, T. 21, E. 3, W. From Bragg's 
Tank it curves northward, eastward, and then southward, 
enclosing all of section 8, and parts of 7 and 9, of T. 21, 
E. 2, W., in a sort of cove which is underlaid by the lime- 
stones already described. It continues its southern trend 
to the lower part of township 21, where Camp Branch cuts 
through it. Below this, under the name of Harkins' Ridyje, 
it is cut again by the railroad about 8. 9, T. 22, E. 2, W. ; 
and it may be followed thence sothwestward, by Mr. Sen: 
till's and Squire Whatloy's, to the "Gap of the Mountain," 
where it is cut by the Selma, Eome & Dal ton Eailroad. 
Below this it is ooverod almost entirely by the Drift. The 
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general direction of the dip of the strata is east or south- 
east, always atmy from the limestone yalley. 

Where the ridge makes a curve, the direction of the dip 
of course varies, but it is always towards the coal measures 
and atvay from the limestone. The occurrence at Calera 
tvill be mentioned below, after giving some details of the 
region just traced out. 

Near Siluria, east of the cherty ridge, shales of yellowish 
and blackish colors, form a narrow Valley of about half a 
mile in width, and then follow the abrupt and broken edges 
of the Millstone Grit, here as elsewhere, a purely siliceous 
rock, with quartz grains or pebbles. The ledges of Mill- 
stone Grit form a well defined ridge following all the sinu- 
osities of the chert ridge, and at the distance of about a 
quarter or half mile from it. 

At Patton's Mill, S. 6, T. 21, B. 2, W., the ledges of the 
Grit strike N. 60"^ E. and dip N. W. at an angle of 54^. A 
small tributary of Buck Creek rising in the Coal Measures, 
breaks through the Conglomerate here, making a very 
narrow gorge^ the sides of which are so close together that 
a dam of ten feet length is sufficient to confine the water 
for an overshot wheel 35 feet in diameter, a few yards 
below. 

There are few scenes more worthy of the pencil of an 
artist than those found wherever the Millstone Grit has 
been broken through by a comparatively insignificant 
branch. The tough, hard rock, yields only enough to 
allow the water to pass through, making deep, narrow 
gorges, with towering, precipitous cliffs of sandstone on 
each side. 

In this tributary of Buck Creek, and several others fur- 
ther north, the waters rise in the Coal Measures of the 
Coosa field, break out into the limestone valley and across 
it into tlie Coal Measures of the Cahaba. 

Beyond the ledges of Millstone Grit are the shales and 
sandstones of the Coal Measures extending eastward near^ 
ly to the Coosa river. 

The sharp curve made by the Sub-Carboniferous chert 
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between Siluria and Bragg'sTank, is repeated by the Mill* 
stone Grit, and we find a sharp turn in the direction of the 
ledge, in the corner of SS. 1 and 12, of T. 21, K 3, W., and 
S. (5 and 7, T. 21, E. 2, W. This doubUng back of the 
conglomerate forms quite a conspicuous knob at the point 
indicated. So also the sandstones of the Coal Measures 
where they turn at a corresponding sharp angle, form a 
high bluff of several hundred feet^ known as the Stony 
Butte. This is near the northeast comer of S. 6, T. 21, 
R. 2, W* 

I am informed by Dr. Tichenor that coal has been re- 
ported as found in this vicinity, about four or five miles 
from Siluria. 

East of Whiting, Camp Branch has its source in the 
limestone cove spoken of, flows south parallel to the chert 
ridge to the lower part of the township, where it turns ab- 
ruptly east, cutting through the ridge, flowing through the 
Coal Measures ioto the Waxahatchee, 

The slates exposed in the bod of Camp Branch near 
Shelby Springs, were mentioned in my Report for 1875, 
but the geological position of them was not entirely evident 

It is plain however, now, that they must be referred to 
the Coal Measures. The coal measures between tlie Sub- 
Carboniferous ridge east of Whiting and Columbiana, were 
partially examined last year and many points of interest 
observed. 

The Millstone Grit is found in its place about one quar- 
ter of a mile east of the chert ridge, then follow the sand- 
stones and shales of the Coal Measures to Columbiana, 
with an exception presently to be mentioned. Character- 
istic of nearly all the fragments of sandstone in this area, 
are the brilliant crj%stals of quartz which cover some of the 
surfaces. The crystals are generally quite small. 

On pages 121 and 122 of my Report for 1875, will be 
found conclusions reached from observations of last year, 
as to the extent of the Coosa coal fields towards the south 
and southwest, and it will be seen that the explorations of 



66 

this year, have shown that my conjectures were perfectly 
correct. 

A strip of limestone, considered by Prof. Worthen to be 
of the age of the Chester Limestone, is found running 
through the midst of the coal field. The manner in which 
this underlying limestone has been brought to light through 
the coal measures, whether by denudation or by a fault, 
will be an important point to settle in forming an estimate 
of the probable thickness of coal bearing rocks in this 
field. 

In township 22, below where Camp Branch cuts through 
it, the chert ridge is known as Harhin's Rulr/e, and its 
course may be seen by a reference to the map. 

In S. 8, T. 22, B. 2, W., it turns abruptly, and does so, 
not by a continuous curve, but in a broken one, thus : 



This formation of a curve by broken hues will explain 
the recurrence in several alternations with each other, of 
Sub-Carboniferous chert and Chazy limestone, noticed last 
year between Montevallo and Calera. 

An outcrop of Millstone Grit was observed about one 
mile north of the S. B. & D. B. B., near this place. 

If we go from the "Gap of the Mountain," where the 
R. B. cuts the Sub-Carboniferous ridge, towards Calera, 
we cross a synclinal of Coal Measures, about one mile 
wide, underlaid on each side by Sub-Carboniferous Chert 
and Chazy and Trenton Limestone. 

The Chert ridge on the eastern side of this little syncli- 
nal, curves (in a broken line as described above) around 
towards the north and east just back of Mr. Thompson's 
house, then southeast by Mr. Dare's new limekiln, and 
finally south and southwest, enclosing thus an area of lime*- 
stono about two and a half miles from east to west, and 
about two from north to south ; the southern limit of it 
being, as already said, obscured by the Drift. 

Immediately beyond the Sub-Carboniferods ridge ax^ 



66 

tke shales and sandstones of the Coal Measures, and U 
thin seam of coal about two inches in thickness, was cat 
through in digging a well in S. 16, T. 22, R 2, W. (neai* 
the middle of the section). This upon the authority of 
Mr. Dare. 

Near Mr. Thompson's house, a quatry exposes some 
beds of dark colored argillaceous HmestAiey which is fos^ 
Biliferous, but from which no well defined forms have been 
obtained. This limestone, which has been much used as 
a building stone for culverts, &c., lies under about eight ot 
ten feet of black fissile shales. The dip of the beds is to« 
wards the northeast and the strike a little northwest. 
They are undoubtedly Sub-Carboniferous beds, but theii' 
position, whether above or below the chert beds, I can not 
give with certainty. At this point they seem to be uivder 
the chert. 

From Mr. Dare*8 Kiln, the chert ridge has a southwest-- 
erly direction and can be traced several miles before it is 
hidden by the Drift* 

East of this point are found the sandstones and shales 
of the Coosa Coal Measures on to near Columbiana, ex- 
cept where interrupted by the limestone exposure near 
Shelby Springs. 

The geological age of the slates of the Buxahatchee and 
neighboring streams, is thus determined with a great degree 
of probability, if not with certainty. I have no doubt but 
that they are slates of the Coal Measures, or perhaps in 
some cases, of underlying Sub-Carboniferous age* The 
close proximity of an area of metamorphic action, may 
serve to account for the toughness and fissile character of 
these slates, which have probably been themselves par- 
tially metamoq^hosed* 

Economic Materials. — Some of the impure limestone 
beds of the Sub-Carboniferous group, have been tested as 
to their fitness as material for hydraulic lime, and in the 
case of the limestone occurring near Siluria, it has been 
found to answer. Satisfactorj' tests on a large scale have 
not yet been made. 
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LiMONTTE. — Beds of brown iron ore or limonite, have 
been noticed as occurring frequent!}' upon the ridges of 
chert of the Sub-Carboniferous gi'oup ; but so far as the 
analyses go the ore is worthless. In the first place it is not 
likely to occur in any considerable quantity, then it is too 
frequently largely contaminated with chert, which often 
has the appearance of chalk (being white and pulverulent), 
but the gritty feel when it is rubbed between the fingers or 
between the teeth, will betray it : and lastly, the per cent- 
age of phosphorus is generally unusually large. In one 
specimen which was analyzed by me, it reached the figure 
of 4 per cent., equivalent to 9 percent, of Phosphoric acid. 
Other samples gave 1.9 and 2.5 per cent. Phosphorus. 

Unless, therefore, the ore has been analyzed and proven 
to be good, a purchase would be, to say the least, a risk. 

Coal. — Of the quantity or amount of the coal contained 
in this part of the Coosa fields, very little can be said as 
yet. The occun-ence of coal in this region has undoubt* 
edly been noticed, but no workable beds of it have yet 
been found. 

Under the beds of chert in the lower part of the Sub- 
Carboniferous formation which lines the Coosa coal field, 
a bed of black or dark blue fissile shales, like many in the 
coal measures, is constantly found. At the Gap of the 
Mountain they are well shown in contact with the overly- 
ing chert beds. The thickness of the bed is not less than 
ten feet. Underneath a similar bed, perhaps the same, at 
Mr. Thompson's house at Calera, is found a dark blue ar- 
gillaceous limestone. 



SUMMAEY OF CHEMICAL ANALYSES. 



The appended summary, in tabular form, of the chemi- 
cal analyses appearing in the body of the report, will be 
found convenient for reference. 

The analyses are from various, but always trustworthy 
sources. 

Table I. Iron Ores. 

BROWN ORES, OB LIMONITES. 





1 

No. 1. 


No. 2. 


No. 3. 


No. 4. 


No. 5. 


No, 6. 


No. 7. 


Water 

lusolnble, Silica, \'c . . . 
Si.-s<jnioxido of Iron. . . 
Sulphnr 


1 
*. '. ' V.SO 


12.51 

.3.-2« 

M3..S1> 


13.00 
3.10 

8t.i>5 


8.55 
31.03 

57.ir. 


11.35 

2.1«5 
Kl.-lO 
O.M 
0.5.> 
0.01 
0.33 


c . 

mi) 

75.04 

n.u 

1)00 
(K30 
0.00 

52.55 
none. 


11.55 
2.08 

0.14 


riiowpboric Acid 

■Miiiuiiiu 


..' (1.31 
3 75 


trui-f. 


trace. 


tracjf. 


tni 00. 
1.3i) 


MuiiguiU'se 


. . ' noiu'. 








1.02 












Metallic Iron 

PhosphoruH 


.. 50.»;s 

.. (M'2 


5H.75 
tnuT. 


50.00 
tmcc. 


10.24 
tr.icf. 


50.15 
0.25 


5s. ol 
trice. 









No. 1. Brown ore from head of Caffee's Branch. An- 
alyzed by Dr. T. M. ])rowii. 

No. 'J. Blown Ore, from EdwoicVs Bank, near Green- 
pond. Analyzed by Prof, lloepper. 

No. 3. Brown Ore, from anotlior part of same property 
as No. 2. Same analyst. 

No. '4. Brown Ore, locality same as Nos. 2 and 3. 
Same analyst. 

No. 5. Brown Ore, near Woodstock Station, Tuscaloosa 
county. Analyst, Prof. N. T. Liipton. 

No. 6. Brown Ore, near Woodstock Station, Tuscaloosa 
county. Same analyst. 

No. 7. Brown Ore, near Woodstock Station, Tuscaloosa 
county. Same analyst. 
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Table II. Iron Ores. 



RED HEMATITES. 



Xo.llXo.2 



"t \ — 

Ko. 3 No, 4JNo, ri.No. 6 



Water...'... 
Sili<'Ji, A'c. 
Alnmiua. .. 
SosiiuioxiJe of Iron 78.5'> (:'i.jn,51K^»7>KLGl 5y.H7 fiO,a2[6G. 



ir> 3l!31.G2 32.04 31.8:S!3Llfl3Kfll 
.., 3.7(;. 4J1, 5.13 4.1(ij WA 105 



Lime. 

(^rbonute of Lime. 

MucmoHiji 



ni*»si)liori(? Acid. 
Sulphur 



Metallic Iron. 
IMiosphonis. . . 



O.r.S, IXVA. 



■[' 



O.-il! a 34 , 



0.41): (K4-^; \}Arr 0.45 0,43 
tn^cc: I. . . 



o4.yJS 13.71 '11.1^S l"2.3r, ll.yi 

.. I i I 



0.45 



Ko.7No.a 



1C,73 

2.01 
L84 



0.38 



42.22'iG.7y 



17.3H 
0,06 



No.!>No.lO 



10.39 
5.37 



GO 
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5.25 
71.03 



08 



50,82,55,61 
0,09l n.06 



2.86 



0.32 



50.35 
0.28 



Nos. 1 to 7 inclusive, are Red ores from seven distinct 
beds of ore worked at the Eureka Company's Mine, near 
Birmingham. Analyst, Dr. Otto Wuth, of Pittsburgh. 

N( '*.. Eed ore from the western side of the valley, 
near xannehill. Analyst, Mr. J. B. Britton, of Philadel- 
phia. 

No. 9. Eed ore from near the locality of No. 8. Anal- 
yst, Dr. T. M. Drown, of Easton, Pa. 

No. 10. Red ore from S. 19, T. 20, R. 5, west, western 
side of the valley, near 'Greenpond. Analyst, Mr. A. W, 
Kinzie. 



Table III. Limestones. 

No. 1. No. 2. 

Water 0.11 0.10 

Oi^anic Matter 0.07 0.06 

Silicic Acid 2.13 5.32 

Alumina 0.21 0.71 

Sesquioxide of Iron 0.12 0.08 

Carbonate of Lime 90.60 93.40 

Carbonate of Magnesia 6. 74 0.32 

Phosphoric Acid 0.016 ft .QVV 
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No. 1. Trenton Limestone, near Eureka mines, six 
miles from BirmiDgliam. Analyst, Dr. Otto Wuth. 

No. 2. Sub-Carboniferous Limestone, near Eureka 
Mines. Analyst, Dr. Otto Wuth. 



FAUNA OF ALABAMA. 



FRESH WATER AND LAND SHELLS. 



There is do State in the Union that affords a more di- 
versified Mollnscan Fauna than is fonnd within the limits 
of Alabama. While exhibiting no marked superiority in 
the number of species that are classed as Land Shells, and 
possibly displaying a meager list of aquatic pulmonates, it 
is remarkably rich in fresh water bivalves (Unionidse), and 
in an operculate class of aquatic univalves, chiefly of the 
family Melanidto. 

The list of species here presented is compiled from vari- 
ous sources, chiefly the writings of Isaac Lea, L. L. D., 
who has written more on the fresh water shells of North 
America than all other original writers together. The 
compilations and writings of Mr. W. G. Binney have af- 
forded much aid in compiling the pulmonate species. The 
writings of Thomas Say and other distinguished American 
Gonchologists, have also been consulted. 

The verification of facts relative to local and geograph- 
ical distribution, has been greatly aided by material pre- 
sented by various gentlemen, who have, at different times, 
collected shells in various parts of Alabama. Among the 
gentlemen to whom the greatest credit is due for speci- 
mens and notes on Geographical Distribution, may be 
mentioned Dr. E. K. Showalter, of Mobile, formerly of 
Uniontown, who, prior to 18G1, was largely interested in 
bringing to light many species which were previously un- 
known. Later, Mr. Truman H. Aldrich, of Montevallo^ 
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formerly of Selma, has taken up the subject and afforded 
much valuable information. At Tuscumbia, L. B. Thorn- 
ton, Esq., and Mr. B. Pybas have made many useful dis- 
coveries. At Tuscaloosa, Dr. Eugene A. Smith, State 
Geologist of Alabama, has recently made additions to the 
subject. There are, no doubt, portions of the State that 
have not been explored, and very likely unknown species 
remain to be brought to light. The shells of the Chatta- 
hoochee Biver, and of streams in the eastern part of Ala- 
bama were very diligently studied prior to 1861, by Dr. 
Hugh M. Neisler, Mr. Garrett Hallenbeck and Wm. Ges- 
ner, at Columbus, Ga. The late Et. Kev. Stephen Elliott, 
of Savannah, Ga., also materially aided in contributions to 
our knowledge of the shells of Alabama, Georgia and 
other Southern States. A study of the shells of Alabama 
necessarily involves a portion of the fauna of Georgia and 
other States on the borders of Alabama. To isolate them 
in cases in which there is a doubt as to the extent of Geo- 
graphical Distribution is sometimes difficult. Species may 
have been credited to Alabama that may hereafter not be 
verified. Unquestionably a few species that were referred 
to Georgia at the time they were described, will hereafter 
also be found in Alabama, though not so recorded here. 

The fascinating character of the study of this branch of 
Natural History will assuredly bring new collectors into 
the field, and bring to light many new facts which at some 
future time will make a revision of the present list neces- 
sary. 

JAMES LEWIS. 

Mohawk, N. Y., October 21th, 1876. 



Shell-bearing Mollusca of Alabama. 

LAMELLIBEANCHIATA. 

CONCHIFERA. 
Family' Unioniclaa. 

Genus Unio, Brug. 

n. abacus, llaldeman. Tennessee drainage. 

" acutissimus, Lea, Alabama river ; Coosa river. 

" iEsopus, Green. Tennessee drainage. . 

" alatus, Say. 

" altilis, Conrad. Alabama river. 

" amojnus, Lea. Tennessee drainage. 

" Audersonensis, Lea. " " 

'' Anodontoides, Lea. Chattahoochee and Alabama riv- 
ers ; Bogiie Chitto Creek. 

" appressus, Lea. Tennessee drainage. 

" aquilus, Lea. Chattahoochee or its tributaries. 

" arcitjformis, Tjea. Tennessee drainage. 

" arctatus, Con. Black Warrior, Coosa and Cahawba 
rivers. 

" arcus, Con, Alabama river. 

" argcntens, Lea. Tennessee drainage. 

" asper, Lea. Alabama river. 

** asporatus, Ia'o.. Alabama and Coosa rivers • Cahawba 
river ; Buck creek. 

" atro-costatus, Ix^a. Alabama and Coosa rivers ; Ca- 
hawba river. 

" atro-marginatus, Lea. Ohattahoodioe raet* 
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n. basalis, Lea. Carter's creek, (Ga.) 

" bellulus, Lea. Tennessee drainage. 

" biemarginatus, Lea. " " 

t" Bigbyensis, Lea. " " 

" Biuneyi, Lea. " Alabama." (Lea.) 

" Blandianus, Lea. Coosa river. 

" Boykinianus, Lea. Alabama, Chattahoochee and Coo- 
sa rivers ; Buck creek. 

'' brevidens, Lea. Tennessee drainage. 

" Brumbyanus, Lea. " Warrior river." 

" cjelatus, Conrad. Tennessee drainage. 

" Cahabensis, Lea. Cahawba river. 

" camelopardilis, Lea. Tennessee drainage. 

" camelus, Lea. " " 

'' camptodon, Say. Coffee creek and Big Prairie 
creek. 

" caperatus, Lea. Tennessee drainage. 

" capsadformis, Lea. " " 

" castaneus, Lea. Alabama river. 

" Chattanoogaensis, Lea. Coosa and Cahawba rivers ; 
Bogiie Chitto creek. 

" Chiinii, />a. Near Selma. 

" circnlus, Lea. Tennessee drainage. 

" circumactus, Lea. Tennessee drainage. 

" Claibornensis, Lea. Alabama river. 

" Clarkianiis, Lea. Tennessee drainage. 

" clavus, Lnmarvl'. 

" Ciincheusis, Zra. *' " 

" compactus, Lea. Coosa and Cahawba rivers ; Bock 
creek. 

" concestator, Lea. Chattahoochee river. 

" concolor, Lea. Big Prairie creek ; Buck creek ; Ca- 
hawba river. 

" Conradianus, Lea. Tennessee drainage. 

" consanguiueus, Lea. Alabama, Coosa and Cahawba 
rivers. 

" Cooperianus, Lea. Tennessee drainage. 

" corneus, Laa. CVi^Lll^oocXi^^VcyaMtwies, 
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\ cornutus, Barnes, Alabama, Coosa and Tennessoo 

rivers, 
corvunculus, Lea. Cahawba river. 
ColumbeDsis, Lcxi. Chattahoochee river, 
crassidens, Lamarck. Ahibama, Coosa and Tennessee 

rivers. Cahawba river, 
erebrivittatus, Lea. Coosa river ; Coosawattee river, 
crudus. Lea. Tennessee Drainage, 
cnueolas, Lea. Tennessee Drainage, 
cylindrellus, Lea. "Northern Alabama," (Lea), 
cylindrieus, Soy. Tennessee Drainage, 
decisus. Lea. " Alabama river," (Lea). Bogue Chitto 

creek, 
declivis. Say. Alabama. Shoal creek, 
decumbens, Lea. "Alabama," (Lea), 
denigratus. Lea. Chattahoochee river, 
deviatus, Anthony. Tennessee Drainage, 
discrepans, Lea. "Northern Alabama," (Lea). 
dispar. Lea. Chattahoochee river ; Bogue Chitto 

creek, 
dolabelloides. Lea. Tennessee Drainage, 
dolosus. Lea. Alabama and Cahawba rivers, 
dromas. Lea. Tennessee Drainage, 
ebenus, Lea.. Alabama river. 
Edgarianus, Lea. Tennessee drainage. 
Estabrookianas, Lea. Tennessee Drainage, 
excjivatus, 7>a. Alabamji, Coosa, Black Warrior, and 

Cahawba rivers; Buck creek ; Bogue Chitto creuk. 
exiguus, L(fa. Chattahoochee rivor ; Shoal creek, 
extensus, Lea. Chattahoochee river, 
fabalis. Lea. Tennessee Drainage, 
fallax, Lea. Chattahoochee river, 
fibuloides, Lea. Coosa river (Showalter). 
flavescens, Ijea. Black Warrior rivor. 
flavidus. Lea. Tennessee Drainnge. 
FlorentinuH, L<a. Tonneessoe Drainage, 
foliatus, Hildrdh. ' Tennessee river. 
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U. basalis, Lea. Carter's creek, (Ga.) 

" bellulas, Ijea. Tennesaee drainage. 

" biemarginatiis, 7>a. " " 

•" Bigbyensia, Lea. " " 

" Biuneyi, Lea, " Alabama." (Lea.) 

" Blandianus, Lea. Coosa river. 

" Boykinianus, Lea. Alabama, Chattahoochee and Coo- 
sa rivers ; Bnck creek. 

'' brevidens. Lea. Tennessee drainage. 

" Brumbyanus, Lea. " Warrior river." 

" c^elatus, Conrad. Tennessee drainage. 

'' Cahabensis, Lea. Cahawba river. 

" oamelopardilis, Lea. Tennessee drainage. 

" camelus, Lea. " " 

" camptodon, Say. Cofifee creek and Big Prairie 
creek. 

" caperatas. Lea. Tennessee drainage. 

-" cap8a3formi8, Lea. " " 

" castaneus, Lea. Alabama river. 

" Chattanoogaonsis, Lea. Coosa and Cahawba rivers ; 
Bogue Chitto creek. 

" Chanii, Lea. Near Selma. 

" circulus, Lea. Tennessee drainage. 

" circumactas, Lea. Tennessee drainage. 

" Claibornensis, T/^a. Alabama river. 

" Clarkianus, Lea. Tennessee drainage. 

" clavus, TjomarcL " " 

" Clinchensis, i^a. 

" compactus, Lea. Coosa and Cahawba rivers ; Back 
creek. 

" concestator, Lea. Chattahoochee river. 

" concolor, Lea. Big Prairie creek ; Buck creek ; Ca- 
hawba river. 

" Conradianus, Lea. Tennessee drainage. 

" consanguineus, Lea. Alabama, Coosa and Cahawba 
rivers. 

" Cooperianus, Lea. Tennessee drainage. 

'* corneas, Lea. C\vai\.W\xoodcv^^ VdViMtaties, 
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^ cornntus, Barnes. Alabama, Coosa and ToDDessoo 

rivers, 
corvunculus, Lea, Cahawba river. 
Columbensis, Lea. Chattahoochee river, 
orassidens, Lamarck. Alabama, Coosa and Tennessee 

rivers. Caha\i'ba river, 
crebrivittatus, Lea. Coosa river ; Coosawattee river, 
crudas, Lea. Tennessee Drainage, 
caneolus, Lea. Tenpessee Drainage, 
cylindrellus, Lea. "Northern Alabama," (Lea), 
cjlindriens, Soy. Tennessee Drainage, 
decisus, Lea. " Alabama river," (Lea). Bogue Chitto 

creek, 
declivis. Say. Alabama. Shoal creek, 
decumbens, Jjca. " Alabama," (Lea), 
denigratus. Lea. Chattahoochee river, 
deviatas, Anthony. Tennessee Drainage, 
discrepans. Lea. "Northern Alabama," (Lea). 
dispar, Lea. Chattahoochee river ; Bogue Chitto 

creek, 
dolabelloides. Lea. Tennessee Drainage, 
dolosus, Lea. Alabama and Cahawba rivers, 
dromas. Lea. Tennessee Drainage, 
ebenus, Lea.. Alabama river. 
Edgarianus, Lea. Tennessee drainage. 
Estabrookianas, i>«. Tennessee Drainage, 
excjivatus, lA'a. Alabama, Coosa, Black Warrior, and 

Cahawba rivers ; Buck creek ; liogao Chitto creek, 
exiguus. Lea. Chattahoochee river ; Shoal creek, 
extensus. Lea. Chattahoochee river, 
fabalis, Lea. Tennessee Drainage, 
fallax, Lea. Chattahoochee river, 
fibuloides, Lea. Cooaa river (Showalter). 
flavescens, Lea. Black Warrior river, 
flavidua, Len. Tennessee Drainage. 
Florentinuj», L(ia. Tenneessoe Drainage, 
folia tus, Uildrdh. ' Tennessee river. 
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U. Foremanianus, Lea. Coosa and Cahawba rivers ; Buck 

creek. 
" Forsheyi, Lea, Bip; Prairie creek. 
" fraternus, Lea. Chattahoochee river; Cahawba river? 
" f ucatus, Lea. *' Northern Alabama," (Lea). Tuscum- 

bia. 
" fumatus, 7>a. Chattahoochee tributaries. 
" Gerhardtii, Zea. Cahawba river; Buck creek. (Qaerie, 

Spillmanii?) 
" germ anus, Lea. Coosa river. 
" Gesnerii, Tjea. Uohee creek. 
" gibbosus, Barnes. Tennessee river. 
" glandaceus, Lea. Cahawba river ; Buck creek. 
" glans, Lea. Tennessee drainage. 
" Gouldii, Lea. "Tuscaloosa," (Lea). 
" gracilis, Bathes. Tennessee drainage. 
" granulatus. Lea. Big Prairie creek ; Coosa river. 
" Greenii, Conrad. Black Warrior river. 
" Hallenbeckii, Lea. Chattahoochee tributaries. 
" Hanleyianus, Lea. Coosawattee river. 
" Hartmanii, Tjea. Coosa river. 
" Haysianus, Lea. Tennessee drainage. 
" Holstouensis, Ijea. Tennessee drainage. 
" incrassatus, Lea. Chattahoochee river. 
" inflatus, Lea. Alabama river. 
" infucatus, Conrad. Chattahoochee river. 
•* iustructus, Lea. Cahawba river ; Buck creek. 
** intercedeus. Lea. Chattahoochee river. 
" intermedius, Conrad. Tennessee river. 
" interventus. Lea. Cahawba river. 
" irroratus, I^ea. Tennessee drainage, 
" Johannis, Lea. Coosa river (Showalter). 
" Kleinianus, Lea. Chattahoochee river. 
" latc-costatus, i<?a. ** Tuscaloosa," (Lea). 
" Lawii, Lea. Tennessee dnunage. 
" Lesueurianus, Ij>a. Tennessee drainage. 
" lens, Lea: Tennessee drainage. 
" Lewisii, Lea. Coosa river. 
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U. HenoRnp, Conrad. Creckp — BoRne Chitto creek. 

" limatnlns, Conrad, Ucliee Bar (Chattahoochee river). 
(Lea, X 43.) 

" ligameutinus, Lamarcl\ Tennessee river. 

" lineatns, Lea. Chattahoochee river. 

" lingua>formis, Lea. Chattahoochee river. 

" litiiH, Lea. Cahuwba river; Buck creek; Shoal creek. 

" Inridus, Xea. Coosawattoe river. 

" medius, Lea. Coosa river. 

" Ideredithii, Lea. Spring creek, Tuscumbia. (Thorn- 
ton.) 

" metanever, liaf, Alabama, Coosa and Tennessee riv- 
ers. 

" Mississippensis, Co7i. CoflFee creek. 

" modicellus, Xea. Connesauga river and Chattanooga. 

" modicus, Lea. Chattahoochee river. 

" monodontus, Say. TeDnesseo river. 

" Mooresianus, Lea. Tennessee river. 

" multiradiatus, Lea. Tennessee river. 

" mundus, Lea. Tennessee river. 

" Nashvillensis, Lea. Beech creek ; Shoal creek. 

" negatus, />m. Big Prairie creek ; Bogne Chitto creek. 

" neglectus, Ijca. " Northern Alabama," (Lea). 

" nigellus, Lea. Chattahoochee river. 

" nucleopsis, Conrad. Coosa river (Showalter). 

" nu\, Lea. Alabama river; Buck creek; Cahawba riv- 
er; Shoal creek. 

" obesus. Lea. Chattahoochee river. 

" obtusus, Lea. Chattahoochee river. 

" obuncus, I^a. Tennessee drainage. 

" ornatus, Ze'o. "Alabama"? (Lea). 

" ovatus, Say. Tennessee river. 

" pallescens, Lea. "Tuscaloosa," (Lea.) 

" pallidofulvus, Jjca. Cahawba river. 

" parvulus. Lea. Coosa river. 

" parvus, Barnes. Tennessee drainage. 

" paulus, Lea. Chattahoochee river ; . Beech creek. 

" pellucidus, Lea. Chattahoochee river. 
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n. penicillatus, Ijca. Chattahoochee river. 
" penitus, Conrad. Alabama river ; Coosa river. 
" perovatus, Gonrad. "Green county/* (Conrad). 
** perovalis, Conrad. Alabama river. 
*' perpastus, Lea. Coosa river. 
" perpictus, Lea. Tennessee drainage- 
" perplexus, Lea. Tennessee drainage. 
" perradiatus, Ijea. Tennessee river. 
" phaseolus, Ilildreili. Tennessee river. 
" placitus, iea. "Alabama," (Lea). 
" plancus, Lea. Coosa and Cahawba rivers. 
" planicostatus, Zea. Tennessee drainage. 
" planior, Lea. Tennessee drainage. 
*' plenus, Lea. Tennessee river ; Alabama river. 
" porphyrins, Jjca, Coosa river. 
" Postellii, Lea. Chattahoochee river. 
" Prattii, Lea. Chattahoochee river. 
" propinquus, Ijea. Tennessee river. 
" pudicus, Lea. " N. Alabama," (Lea). 
** pullatus, Lea. Chattahoochee river. 
" pulvinulus, I^a. Coosawattee river ; Tuscaloosa. 
U. purpuratus, Lamarck. Alabama rivor ; Coosa river ; 

Bogue Chitto creek. 
" pustulosup, Lra. Tennessee river. 
" Pybadii, Lea. Tennessee drainage; small streams; 

Coo.sa river ; Shoal croek. 
** pyramidatus, Lea. Temies«ee and Alabama rivers; 

Coosa river (Showaltev). 
" pyriformis, Lea. Chattahoochee river. 
" quadratus, Jjta. Chattahoochee river or tributaries. 
" radians, Lea. Cahawba river. 
" radiosus, Lea. Tennessee river. 
** llaeensis, Lcti, Chattahoocheo river. 
" Ptangianus, Lea. Tenuessoo river. 
" recurvatn.s, Lm. " " 

" Roswellousis, Lea. Chattahoochee river. 
" rubelliDus, Lea. Coosa river ; Cahawba river ; Shoal 

creek. 
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U. nibellua, Con, Black Warrior river. 
" rubidus, Lea. Coosa river and Big Prairie creek* 
" Rumphianus, Lea. Coosa aud Cahawba rivers. 
" rutilans, Lea. Chattahoochee river ; Shoal creek. 
" salebrosus, Ix^a. Chattahoochee or tributaries. 
" saxeos, Conrad, Alabama river. 
" scitulus, Lea, Spring creek, Tuscumbia. 
" securis, Xea. Tennessee river ; Alabama river. 
" Showalterii, Lea. Coosa river. 
" simplex, Lea, Black Warrior river. 
" simnlans, Lea. Cahawba river. 
" Sloatianus, Lea. Chattahoochee river* 
" Sowerbyanus, Lea, Tennessee river. 
" sparsus, Lea. " " 

" sparus, Lea. Shoal Creek. 
" sphaoricus, Lea, • Alabama river ; Cahawba river. 
" stabilis, Lea, Coosa river. 
" stapes, Lea. Tennessee river. 
" Stewardsonii, Lea. " " 

" stramineus, Conrad. Uohee and other creeks ; Beech 

creek. 
" striatus, Lea, Chattahoochee river. 
*^ strigosus, Lea. Chattahoochee or tributaries. 
" subangulatus, Lea. Chattahoochee river ; Buck creek; 

Shoal creek. 
" subellipsis, Lea, Chattahoochee river ; Buck creek ; 

Shoal creek. 
" Bubgibbosus, Ijca. Coosa river ; Alabama river. 
" subglobatus. Lea. Tennessee river. 
" sublatus, Lea. Uchee bar ; Buck Creek ; Cahawba 

river ; Shoal creek. 
" Budus, Lea. Chattahoochee river. 
'* Taitianus, Lea. " Alabama river." 
" tenuissimus. Lea, Tennessee river. 
'' tetralasmus. Say, Creeks. 
" Thorntonii, Lea. Tennessee river. 
" tortivus, Lea, Chattahoochee river. 
*' trapezoides, Lea. Alabama river. 
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U. triangularis, Barnes. Tennesaee river. 

" triuacras, Lea. Coosa river. 

" Tjoschelianus, if^a. Coosawattee river. 

" targiilnlus, Lea. Florence. 

" tuberculatua, Barnes. Big Prairie creek; Cabawba 
river. 

" tumesceDs, Lea. Tennessee river. 

" Tuseumbiensis, Lea. " ** 

" umbrans, Lea, Shoal creek. 

" uanlulatuH, Barnes. Tennessee river. 

" unicolor, Ijca. Tuscaloosa. 

" vallatus, Lea. Bogue Obitto creek ; Buck creek ; Ca- 
bawba river. 

" verrucosus, Barnes, Tennessee river. 

" verus, Lea. Cabawb;i river ; Buck creek. 

** verutus, Lea. Chattahoocbeo river. 

" vibex, Conrad. Black Warrior river. 

" virescens, Lea. Tennessee drainage; Spring creek, 
Tuscumbia ; Beecb creek. 

** viridans, Lea. Chattahoochee river. 

" viridiradiatus, Len. Big Ucheo creek. 

*' zig zag, Lai. Alabama river. [Qaerie, donaciformis 
Lea ? I 
GeUUS MAliGAllITANA, Srlffnn. 

M. Alabameusis, Lea. Talladega creek (Lea) ; Buck 
creek : Beech creek. 

" complanata, Barne.s. Big Prairie creek. 

" Connesaugaensis, Lea. Head waters of Alabama river. 

" Curreyana, fjta. Tennessee river. 

" EUiottii, Tjea. Chattalioochee river , Uchee creek. 

" Georgijiua, Lfti. Tributaries of Coosa river ; Shoal 
crock.* 

" Gesuerii, /xa. Uphanpee creek. 

** Hol*^tonia, Lea. Coosa river (abounds in streams trib- 
utary to the Teunesst-e river) ; Shoal creek. 

" niar<j;iiiata, Sn^/. Tenno-^seo river. 

'[NoTi:. Possibly tlio sln.'ll refciTcil to Shoal creek, as >Lirg. G^ngiaiia 
may he Ilulstuuiiu 
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M. minor, Lea, TeDncsseo drainage (small streams trib- 
utary to Tenneysee river.) 
" ru«::;osa, Barnes. Tennessee river. 
" Spillmauii, i>rf. Cahawba river. 
*' triangulata, Jjea, Chattahoocbeo river. 
Genus Anodonta, Lamarck. 
A. edentula, Sai/. Tennessee river. 
** Gesuerii, Lea. Uphaupe^ creek. 
" Hallenbeckii, l^a. Uphaupec creek. 
" JShowalterii, Lea. Coosa river ; Bi^ Prairie creek. 
'* subvexa, Conrad. Black Warrior river. 

Family CORBICULAD.E. 

Genus CYRr:NA, Lamarck. 
C Carolinensis, Iai march. Mobile bay. 

Genus SriLEUiUM, ScopolL 
S. fitramineura, Conrath 
S. fabale, Prime. Shoal creek. 
S. occiilentale, Prime. (Near Columbus, Ga.) 
S. contractnm, Prime, Grier's creek. 

Genus Pisidium, Pp[tfcr. 
P. Virginicuui, Bouriiniijuai. Cluittalioochee river. 
P. abditum, Ifddeman. Sprint^s and small streams. 



PECTINIBRANCHIATA. 

r 

Siib-Family STUEPO.lIATIDi:. 

Genus Strkpoma, liaf. 
Sub Genus lo, L^a. 

lo spinosa, L"a. Tennessee river, 
lo turrita, Aufhomj. Brid^^eport. Tennessee river. 
Sul) Genus Angitkk.ua, Hnklema)). 

A. anpulata, IVdhcrhy. Elk river. Compare IVIicatleyi 
Tryon. 
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A. armigera, Say. Tennessee river. 
" curta, Lea, TenuesFee river. 
" lima, Con. Elk river. (Compare verrucosa, Raf.) 
" salebrosa, Ccni. Tennessee river. 
" subglobosa, Zca. Tennessee river. 
" Tuomeyi, Lta. Tennessee river. 
*' verrucosa, Raf. Tennessee river. 
" Wlieatleyi, Tryon. Elk river. 

Sub-genus Lithasia, Uddeman. 

L. brevis. Lea. Alabama and Coosa rivers. 

Jj. compacta, Anthony. Cahawba river; Buck creek. 

L. cjlindrioa. Lea. Coosa river. 

L. dilatata, Lea. Tennessee river. 

L. Florentiana, Lea, Florence. 

L. fusiformis, I^ea. Coosa river. 

L. imperialis. Lea. Tuscumbia. 

L. purpurea, Lea. Cahawba river. (See Gon. purpurea, 

Lea.) 
L. Showalterii, Lea. Cahawba river ; Alabama river. 
L. vittata, i:a. Coosa and Cahawba rivers. 

Sub-genus Sti{EBH0BA8I8, Lea. 

S. bita3uiata, Con. " Black Warrior river." 

S. carinata, Lva. ** Tennessee river." 

S. Clarkii, Lta. " Tennessee river." 

S. cornea, Lea. Tennessee river. 

S. corpulenta, Anthony. Tennessee river. 

S. Lyonii, Lea. Tennessee river.- 

S. olivaria, Lea. Tennessee river. 

S. plena, Anthony. Tennessee river. 

S. solida, Lea. Tennessee river. 

Sub-genus Tritanosioma, Lea. 

T. abruptum. Lea. "Alabama," (Lea). 

T. affine. Lea. Tennessee river. 

T. Alabamense, Lea. Tennessee river. 

T. alveare, Conrad. Tennessee river. 

T. annuliferum, Conrad. " Black Warrior river.'* 
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T. Anthonyi, Lea. Black Warrior river, and Yellow Leaf 
creek. 

T. aratom, Lea. "N. Alabama," (Lea). 

T. attenuatum. Lea. Tennnessee river. 

T. bicinctum, Tryon. Tennessee river. 

T. bivittatum. Lea. Tennessee river. 

T. Brumbyi, Lea. Ooosa river, and at Huntsville. 

T. canalioulatum. Say. Tennessee river. 

T. canalitinm. Lea. Yellow Leaf creek, and Ooosa river. 

T. castaDeum, Lea. Ooosa river. 

T. Olarkii, Lea. "Florence; Ooosa, Oabawba, and Ala- 
bama rivers." (See Appendix.) 

T. Oonradii, Tryon. Nnmerons small streams tributary 
to the Ooosa, Oabawba, and Alabama rivers. (See 
pyrenellum. Con.) 

T. corvatum. Lea, Tennessee river.' 

T. Oorrierianum, Lea. Yellow Leaf creek. 

T. dnx. Lea. Tennessee river. 

T. excaratum, Conrad. Tennessee river. 

T. filum. Lea. Tennessee river. 

T. Florencense, Lea. Florence. 

T. Foremanii, Lea. Ooosa river. 

T. gradatum, Anth. "Alabama." 

T. gracile. Lea. Ooosa and Oabawba rivers. 

T. Hartmanii, Lea. Ooosa and Oabawba rivers. (Com- 
pare prasinatum.) 

T. hastatum, Anth. "Alabama." 

T. incurvum. Lea. Tennessee river. 

T. Jayi, Lea. Ooosa and Oabawba rivers. 

T. lativittatam. Lea. "Ohickasaha river, Alabama," (Lea). 

T. ligatum, Lea, Tennessee river. 

T. Leaii, Tryon. Ooosa river. 

T. lugubre. Lea. "Alabama." 

T. minor, liea. Tennessee river. 

T. modestum. Lea. Tennessee river. Tryon, page 101. 
Obs. IX.170. (See lugubre, ^ea.) 
6 
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T. moniliferam, Lea. Tennessee river. 

T. moriforme, Lea. Chattanooga. Tennessee river. 

T. nobile, Lea. Tennessee B., Jackson Co. 

T. nodosam, Lea. . Tennessee liver. ^* Toscambia." 

T. olivaoenm, Lea. Tombigbee river. 

T. planogyrnm, Anth. *' Alabama." 

T. ponderosnm, AntL Tennessee -river. 

T. opaoam. Anth. ** Alabama." 

T. Postellii, Lea. Tennessee river. 

T. prasinatnm, Con. "Alabama river;" also, in the Coo- 
sa and Cahawba rivers. 

T. pnmilam, Lea. Tennessee river. 

T. Pjbasii, Lea. Tennessee river. 

T. pyrenellam, Can. Talladega Springs ; Cahawba river ; 
Book creek; Clear creek; Coosa river; Snlphor 
Spring, six miles west of Jacksonville. 

T. robnstnm. Lea. Tennesse river. 

T. Showalterii, Lea. Cahawba river; Coosa river; Tos- 
oaloosa. 

T. spinalis, I^ea. "Alabama." 

T. striatum, Lea. Shelby Springs ; Florence. 

T. Thorntonii, Lea. Tennessee river. 

T. tortnm, Lea. Little Uchee river. (See Ingnbre, Lea.) 

T. trivittatum, Lea* Tombigbee river. 

T. Troostii, Leai Tennessee river. 

T. Taomeyi, Lea. Tennessee river. 

T. univittatum, Lea. Cahawba B. (See prasinatnm?) 

T. venustum. Lea. Big Prairie creek. (See vestitum, Oon.) 

T. vestitum, Gonfad. Big Prairie creek ; Green county ; 
Four Mile creek ; Buck creek. 

T. Wheatleyi, Lea* Coosa river. 

Sub-genus Goniobasis, Lea. 

G. abscida, Anth. "Alabama." [Abnormal, old and ex- 
eroded.] 

G. acuta. Lea. N. Alabama. Tributaries of Tennessee 
river ? 

G. sequa, Lea. Yellow Leaf creek. 
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G. Alabamensis, Lea. Coosa river. 

G. ambus ta, Anth. Oahawba river. ''Alabamac" 

G. amoena, Lea. " N. Alabama." 

G. ampla, Lea. Anth. Oahawba and Ooosa rivers. 

G. angalata, Anth. Oahawba river, [var. cinnamomea?] 

G. arctata, Lea. Tnsoaloosa. 

G. auriooma, Lea. Tennessee river. (Querie instabilis ?) 

G. aaricalseformis, Lea. " Tuscaloosa." 

G. baculoides, Lea. Ooosa river. 

G. basalis, Lea. ''Alabama." (Qaerie^yoangof ampia^) 

G. bellula, Lea. Yellow Leaf creek ; Oahawba river ; 
Coosa river. (Q aerie, Jjeioiaii, var?) 

G. Bentoniensis, Lea. Benton Co. 

G. Binneyana, Lea. Ooosa river. 

G. Boykiniana, Lea. Chattahoochee river. 

G. Bridgesiana, Lea. Oahawba river. 

G. Brumbyi, Lea. "Alabama." 

G. brunnea, Anth. "Alabama." 

G. bnllula, Lea. Yellow Leaf creek. 

G. Cahawbensis^ Lea. Oahawba river ; Montevallo. 

G. calculoides, Lea. Ooosa river. 

G. capillaris, Lea. Ooosa river. . 

G. carinifera, Lamarck^ Montevallo; Clear creek ; Blount 
spriog ; Gadsden; Jefferson county ; Sulphur spring, 
G miles west of Jacksonville. 
G. carino-costata, L*ta. Montevallo ; Talladega spring ^ 
Talladega ; Back creek ; Oalera ; Shelby springs ; 
Camp branch ; Bowie's spring, 6 miles west of Tal- 
ladega; Cahatchee. 
G. casta, Anth. " Alabama." 
G. catenoides, Lea. Chattahoochee river. 
G. cinnamomea, Anth. Oahawba river; Buck creek. 
G. circincta, Lea. Elk river ; (querie, banded jiicai'da ?) 
G. clara, Anth. " Alabama," 
G. Clarkii, Lea. Gravelly springs. 
G. clathrata, Lea. Jackson county ; (very like arachnoidea^ 
which is probably a synon. of acuta.) 
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G. olansa, Lea. Ooosa river. 

Q. clavaBformiSy Lea. Talladega spring ; properly belong- 
ing to tribntaries of Tennessee river. 

G. olavola, Lea^ Jackson oonnty. 

G. coohllaris, Lea. Shelby county ; [qnerie, maoeBa?] 

G. comma. Con. '' Tributaries of Black Warrior river." 

G. continenSy Zea. Spring creek, Toscnmbia ; Boxabat- 
chee creek, near Shelby springs ; [qaerie, Pybasii, 
without bands ?] 

G. Ooosaensis, Lea. Ooosa river. 

G. corneola, Anih. Ooosa river ; " Alabama ;** [young of 
lith. brevis?] 

G. costulata. Lea. Jacksonville, Oalboun county ; Sul- 
phur spring. 

G. crenatella. Lea. ** Ooosa river." 

G. crispa. Lea. Florence. 

G. cristata, ArUh. Oahawba river ; " Alabama ;" AniL 

G. crebristriata, Lea. Tuscaloosa. 

G. crepera, Lea. Yellow Leaf creek. 

G. cruda, Lea. " Tennessee river," 

G. culta, Lea. Gahatchee creek ; Ooosa river. 

G. cylindracea, Con. Black Warrior river ; " Tombigbee 
river." 

G. DeOampii, Zea. Huntsville. 

G. Dooleyensis, Lea. " Ohattanooga ; " (Lea's label.) 

G. EUiottii, Lea. Little Uohee and Uchee river. 

G. ellipsoides, Lea. Ooosa river. 

G. elliptica, Lea. Ooosa river. 

G. excavata, Anthony. Oahawba river ; " Alabama;" Anth. 

G. expansa, Lea. " Alabama ; " Bowie's spring branch, 
6 miles north of Talladega ; (no figure extant) ; the 
apex of the young shell is plicate. 

G. f abalis, ica. "Tennessee river ; " [querie, Ooosa river?] 

G. fallax, Lea. " Ooosa river." 

G. fascinans, Lea. " Yellow Leaf creek; " Oahawba river; 
Ooosa river. 

G. flava, Lea. " Benton co. ; " Talladega county'; Oalera, 
Shelby county. 
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G. flavescens, Lea, Tennessee river ; querie, erroneous 
locality ? 

G. formosa, Conrad. "N. Alabama." 

G. fraterna, Lea. Bibb county and Oahawba river ; [com- 
pare pulcherrima, Anth.] 

Q. fumea, Lea. Yellow Leaf creek. 

G. furva, Lea. " Branch of Coosa river." 

G. fuscocincta, Anth. " Alabama." 

G. Gerhardtii, Lea. Montevallo ; Coosa river ; Turnier's 
spring branch, 6 miles south of Talladega ; Talla- 
dega. 

G. germana,^ Jn<A. Cahawba river. 

G. Gesnerii, Lea. Uchee river. 

G. glabra, Lea. North Alabama ; tributaries of Tennes- 
see river. 

G. glandaria. Lea. Coosa river. 

G. Gouldiana, Lea. " North Alabama ; " xn, 92. 

G. grata, Anth. Big Prairie creek. 

G. gravida, Anth. " Alabama." 

G. grisea, Anth. " Tennessee river ; " (doubtful.) 

G. Hallenbeckii, Lea. Chattahoochee river. 

G. harpa, Lea. " Tuscaloosa ; " Coosa river ; Cahawba 
river. 

G. Haysiana, Lea. " Alabama ; " Coosa river. 

G. Hydei, Conrad. " Black Warrior River." 

G. impressa, Lea. Coosa river. 

G. inclinans, Lea. Tuscumbia. 

G. inflata, Haldenian. Alabama river; (querie, germana?) 

G. infuscata. Lea. Montevallo ; " Coosa river." 

G. inosculata. Lea. Little Uchee river. 

G. intercedens, Lea. Montevallo ; four mile creek; Bogue 
Chitto creek; Cahawba river; Little Mayberry 
creek. 

G. interrupta, Haldeman. Buxahatchee creek. 

G. interveniens, Lea. " North Alabama." 

G. laeta, Jay. Coosa river ; (querie, loeta ?) 

G. laevigata. Lea. Alabama river ; Tallad^a springs. 
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G. Lewisii, Lea. " Coosa and Tallapoosa riyeta'* 

G. lita, Lea, Cahawba and Coos^ rivers. 

G. Inteola, Lea^ Coosa river;^' Alabama river; *' (qnqrie, 

yonng LUh. hrevis ? ) 
G. maoella. Lea. " Coosa river ; " spring at Montevallo ; 

(Coosa river doubtfoL) 
G. mellea, Lea. Coosa river ; (qnerie, ampta^ half growD?) 
G. nassnla, Con. ** Limestone spring at Tnsonmbia." 
G. negata, Zeo. Coosa river. 
G. obesa, Anthony. " Alabama." 
G. oliva, Lea. " Alabama.*' 
G. olivnla, Conrad. *^ Alabama.'* 
G. osoolata, Lea. Coosa river. 
G. ovalis, Lea. "Alabama;" Coosa river. 
G. panla, Lea. Cahawba river ; (see fratema. Lea ; sab- 

angolata, Anth. ; pidcherrima, Anth.) 
G. panpercnla, Lea. " North Alabama." 
G. pergrata, Lea. Coosa river. 
G. perstriata, Lea. ** Huntsville " and "Coosa river;" 

compare, aciUa^ Lea, and carino-costaiaj Lea. 
G. porrecta, Lea. North Alabama ; (essentially a Ten- 
nessee speoies found in oreeks.) 
G. procissa, Anth. " Alabama ; " (Tryon doubts the local 

reference.) 
G. propria, Lea. " Alabama ; " (Coosa river ?) 
G. proxima, Say. Alabama ; (see Tryon's Strepomatidse.) 
G. pudica, Lea. Alabama river ; Coosa river ; Yellow 

Leaf creek. 
G. palcherrima, AntL Bibb county ; [see paula, Lea ; 

subaDgulata, Anth; fraterna, Lea.] 
G. puDicea, Lea. Alabama and Coosa rivers. 
G. purpurea, Lea. Cahawba river; (Tryon says rara?) 
G. pupaeformis, Lea. Coosa river. 
G. pupoidea. Lea. '' Alabama ; " Alabama, Coosa and 

Cahawba rivers. 
G. Pybasii, Lea. Tuscumbia ; Spring creek ; (compare 

coniinens. Lea.) 
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G. quadricinota, Lea. Coosa and Cahawba rivers ; Talla- 
dega county ; Montevallo. 

G. quadrivittata, Lea. Coosa and Cahawba rivers ; Mon- 
tevallo. 

G. rara, Lea. Coosa and Cahawba rivers. 

G. rhombica, Anth. " Alabama ; '* Cahawba river. 

G. rubicunda, Lea. Coosa river. 

G. semicostata, Con. Streams in North Alabama, 

G. semiquadrata, Reeve. " Alabama ; " {quadriviUata or 
gerhardtii,) 

G. Shelbjensis, Lea. Yellow Leaf oreek. 

G. Showalterii, Lea. Coosa river ; Cahawba river. 

G. simplex, Lea. " Alabama ; " {Oon. virens^ Anth.) 

G. Smithsoniana, Lea. Montevallo ; Gadsden ; Cave 
creek ; Talladega springs. 

G. solidula, Lea. Yellow Leaf creek. 

G. Spillmanii, Lea. " Tennessee river." 

G. straminea, Lea. ** Coosa river ; " (querie, young of 
Lith, brevis?) 

G. strenua, Lea. Benton county ; Buck creek ; Beech 
creek. 

G. subangulata, Anth. " Alabama ; " Nix's marble quarry, 
Syllacoga, Talladega county ; Bibb county. 

G. sulcata, Lea. Cahawba river. 

G. symmetrica, Hold. " Alabama ;" Daley's creek ; (Goo. 
imbricata, Anth.) 

G. Taitiana, Lea. Alabama river ; Claiborn ; Averitt's 
spring branch, s. e. part of Talladega county. 

G. tenebrovittata, Lea. Shelby county ; " Coosa river." 

G. tenera, Anth. " Alabama." 

G. Tborntonii, Lea. Tuscumbia and Florence. 

G. trocbiformis, Conrad. Streams in North Alabama ; 

(querie. Try. filum. Lea ?) 
G. Tuomeyi, Lea. "No. Alabama." 
G. Ucheensis, Lea. Little Uchee river. 
G. Vanuxemiana, Lea. Alabama and Coosa rivers, 
G. varians, Lea. Coosa river. 

G. variata, Lea. Montevallo ; Coosa and Cahawba riv- 
ers ; Buck creek. 
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Q. Yauiiana, Ijea. "Cooaa riven" 

G. venoBta, Lea. Coosa river. 

Q. versa, Lm, ** Tellow Leaf crdek,** lilj Shoals, Ca- 

bawba riven 
G. vesicula, Lea. Black Warrior liver. (QQerie, joang 

of God. cjliadracea, C<m^?) 
G. vicina, Anih. "Alabama.*' 
G. violacea, Leum [MSS.] Rail Baad Spring, six miles 

wesjt of Jacksonville, 
G. virens, Lea^ "Alabama." 
G. virgalata, Lea. Coosa river ; Tallapoosa R. (Qtierie, 

joung of G. ampta, Anth. ?) 
G. vittata, Anih "Alabama." 
G. Wheatleyi, Lea, Coosa river- 

Sub-geDUB EuEYaELON, Lea. 

E. AnthoDji^ Redfield. Teimeasee river, Bridgeport* 

E. crassap Haldeman. TeDDSBsee river, 

E. gibber 03a, Lea. Alabama river. 

E. gratiosa, Z^a. "Coosa river;*' Alabama river> 

E. lachryma, Anth. 

E. lepida, Lea. " Yellow Leaf creek ;*' Alabama river, at 

Selma. 
E. midas, Lea. Alabama and Coosa rivers. (Alabama 

river doubtful.) 
E. nubila, Lea. Coosa river. 
E. proteus, Lea. " Tuscaloosa." 

Sub-geuus SoHizosTOMA, Ijea. 

S. Alabamense, Lea. "Alabama ;" Coosa river. 

8. amplum, Anthony. Coosa river. 

S. Anthonyi, Reeve. "Alabama." 

S. Babylonicum, Lea. " Tuscaloosa." 

S. Buddii, Lea. " Tuscaloosa." 

S. bulbosum, Anthony. Coosa river. 

S. cariniferum, Anthony. Coosa river. 

S. castaneum, Lea. Coosa river. 

S. constrictum, Lea. "Tuscaloosa;" Coosa river. 

S. ourtum, MigheU. 
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8. cylindraceum, Mighds. " Warrior river." 

S. demissnm. Anthony. ? 

S. elliptioam, Anth. Coosa river. 
8. excisum, Lea, "Alabama." 
8. glandulum, Lea. Coosa river. 
8. glans, Lea. Coosa river. 
8. incisum, Lea. "Alabama." 
8. laciniatum, Lea. " Tuscaloosa-" 
8. Lewisii, Lea. Coosa river. 
8. uaoulam, Anth. Coosa river. 

8. ovoideum, Shuttleworth. ? 

8. pagoda, Lea. " Tuscaloosa ;" Coosa river. 
8. pumilum, Lea. "Alabama ;" Coosa river. 

8. pyramidatum, ShtUtTetvorth. ? 

8. salebrosum, Anth. Coosa river. 

8. 8howalteriaiia, Lea. Coosa river. 

8. sphsericum, Anth. Coosa river. 

8. Wetumpkaense, Lea. Coosa river. [Querie, var. or 

young of pagoda?] 
S. Wheatleyi, Lea. Coosa river. 

8ub-geiin8 Angulosa, Say. 

A. ampla, Anthony. Cahawba river ; Coosa river ; Buck 
creek ; 8hoal creek.* 

A. COD tort a, Lea. Coosa river. [Querie, Lith. com pac- 
ta, Anth.'] 

A. Coosaensis, Lea. Coosa river. • 

A. Downiei, Lea. Coosa river. (Also found in Georgia.) 

A. ligata, Anth. Tennessee river. 

A. melanoides, Con. "N. Alabama." 

A. picta, Con. Alabama, Coosa and Cahawba rivers, 

A. plicata. Con. Black Warrior river. 

A. pra3rosa, Say. Tennessee river. [Varieties are num- 
erous.] 

A. rubiginosa. Lea. " Warrior river ;" Coosa river. 

A. 8howalterii, Lea. Coosa river. 

A. squalida, Lea. " Tuscaloosa." 

* In creeks a small, black variety is found. 
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A. snb-globosa, Say. Tennessee river. 

A. tffiniata, Can. '^Alabama river ;*' Coosa river. 

A. tiniinnabalam, Leo. Tennessee river. 

A. virgata. Lea* TaDoessee river. ( — trtlioeata, Say^ 
var.) 

A. vittata. Lea. Oahawba riv3r. [This has been else- 
where erroneously credited to the Coosa river.] 

A. zebra, Anih, "Alabama*" Coosa and Oahawba rivers. 



Gejius TITiPABA. 

Sub-geoQa VrviPARA. 
V. conteotoides, W. (?. Bmney. Taseumbiat 

Sab-geoua Tulotoma, Hold t man* 
T- angulata, Lea, Coosa river- 
T. bimoDilifera, Lea, Alabama and Cooaa rivers. 
T. Coos aetj sis, Lea, Coosa riven 

Sub-genus Melamtho, Botoditch. 

M. ponderosus, JSay. Tennessee river. "All parts of 
the State." (Aldrich.) 

M. ponderosus, Say. var. Nolani, TVyon. ^^ Coosa, Ca- 
hawba and Alabama rivers. 

M. ponderosus. Say. (geniculate var.) Talladega 
creek. 

M. ponderosus, Say. var. coarctatus, Lea. Coosa 
river. 

*M. ponderosus, Say. var. incrassatus, Lea.' Coosa 
river. 

M. decisus. Say. (geniculate var.) Talladega Creek. 

M. decisus. Say. (coarctate var.) Big Prairie creek. 

M. De Campi. W. G. Binney. Stevenson. 

M. rufus, Haldeman, (geniculati var.) Talladega creek. 

M. lima, Anthony. Huntsville. 

Sub- genus Lioplax. TroscM. 
L. suboarinata, Say. Chattahoochee river; Coosa 
— er? 
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L. cjclostomatiformis, Lea. Coosa and Cabawba rivers ; 
Black Warrior river. 



Family -R^&isiOTT>.aEZ. 

Genus Somatogybus. GtU. 

S. subglobosns, Say. Coosa river ? Alabama river. 

S. Currierianus, Lea, " Huntsville." Decatur. 

S. parvuluB, Tryon. Teusessee river at Bridgeport ; 
Coosa river. 

S. aureus. Tryon. Tennessee river ; Cabawba river ; 
Alabama river ; Coosa river. 

Genus Pomatiopsis. Tryon. 
P. lapidaria, Say. 



Family NERITID/E. 

Genus Nebitella. Humphrey. 

N. reclivata, Say. Mobile Bay? (var. Floridanay 
Shuttleworth. 
N. Showalterii, Lea. - Coosa river.* 



Family HBLCIIIIDA. 

Genus Heuoina, Lamarck. 
Sub-genus Ougtba, Say. 
O. orbiculata, Say. Motevallo. 

*No specimens with opercles are known. It is therefore yet uncertain if 
this species be a NerUeUcu 
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PULMONATA LIMNOPHILA. 

FamllT AimiCnTLID^ 

GeDU9 OARiOHiuir, Mullet. 
G. esignum, Say- In moiBt, aliaded stationSp 

Genus Melampus, Monf/ort 
M. bidentatus Say. Coast marsbes. 



GeQaa Limn.i:a, Laniarch. 
8iil)-g6DiLS Eadix, Monf/orL 
B. columella, Say. Ponds and streams ; near Seltna. 
•"^ Sub- genus Limkopeysa, I^itz. 

L. desidiosa, Say. Small streams and swamps. 

L. caperata, Say. " " " 

L. humilis, Say. " " " near Selma. 

Genus Physa, Drapamavd. 

P. gyrina, Say. Streams and springs. 

P. elliptica, Lea. Streams and springs. P. oleaeea, Try- 
on. Bridgeport. 

P. crocata, Lea. Streams and springs. 

P. Showalterii, Lea. Stream from Artesian well, Union- 
town. 

P. anatina, Lea. Streams. 

P. Whitei, Lea. Streams in Georgia and Alabama. 

P. pomilia, Conrad. " Eandon's creek, near Claiborn." 

Genus Bulinus, Adanson. 
B. hypnorum, Drap. Swampy stations. 
Genus Pianobbis, Guettard. 
L P. glabratuB, Say. 
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Sub-genns Heusoma, Stoainson. 

H. bicarinata, Say. Ponds and streams* Beech creek ; 

Cahawba river, 
n. trivolvis, Say. Ponds and streams. 

Snb-genus Gtbaulus, Agasaiz. 

G. dilatatns, G(yuld. (Has been found in N. W. Georgia.) 
G. parvus, Say. Stagpant water and small streams. 

Genus Sbgmentina, Fleming. 

Sub-genus PlanorbulAi Ealdeman. 

P. Wheatleyi, Lea. Swamp near Selma. (Aldricb.) 

Sub-family ANCYLINiE. 

Genus Anoylus, Geoffroy. 

A. diaphanus, Hold. Tennessee river. 
A. ? Coosa and Oahawba rivers. 

Genus Acboloxus, Beck. 

A. filosns, Conrad. Black Warrior river, south of Blount 
Springs; Coosa river? 



PULMONATA GEOPHILA. 
Family 0L£ACIN1D£. 

Genus Glandina, Schum. 

G. truncata, Omdin. Vicinity of the Gulf Coast 

Family HELICID2E. 

Sub-family VITEININiE. 

Genus Maoboctous, Beck. 

M. concava, Say. Wooded districts. 

Genus Zonites, MontfcyrU 

Sub-genus Omphauna, Rqf. [Includes Hyalina, Gray.] 

O. capnodes, W. G. Binney. Montevallo. 
O^ friabiliSy W. (?» Binney. 
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O. IflBvigata, P/eiff^r. Near Selma. 

O. soalptilis, Bland. 

O. EUiotti, Bedfidd. 

O. arborenSy Say. 

O. viridula, Menke. 

O. iodeutata, Satf. Near Sslma ; Monte vallo- 

O. minnscula, Binney, 

O. capeella, Gould, 

Bab*g€!ias MEsoMPinx, Ea/. 

M. demissa, Bijmeif, Near Stalma, 
M, acerra, Ltims. 
M. ligera, jS^ci^. Monte^aUo. 
Mp intertexta, Binney. 

Spb-genns ConuluSj M(?g-Tand, 
C fGlyns^ Drap, Near Selma; MoDtevalla* 

Sab-genus Tentridens, W, G, Binnney. 

T. gal aria J So,y- 

V. sappreBsa, Say. 

V. lasmodon, Phillips. 

Y. internay /S'a^. Montevallo. 

Sab-family HELIOINiE. 
Genus Patula, Hald. 

P. alternata, Say. Wooded districts; near Selma. 
P. perspectiva, Say. Wooded districts near Selma, 
P. striatella, Anth. Wooded districts. 

Genus Hrt.tx, Lin. 

Sub-genus Heugodisgus, Morse. 

H. lineatus, Say. Wooded districts ; near Selma. 

Sub-genus Stbobila, Morse. 

S. labyrinthioa, Say. 

Sub-genus PoLYGYRA, Say. 

P. auriformis, Bland. Near Selma. 
P. espilooa, fiavetvd.^^^TllLo\^\!L<b« 
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P. plieata, Say. (Helix Hazardi, Bland.) 

P. Febigeri, Bland, Near Mobile. 

P. pustnla, Fer. 

P. pustuloides, Bland, Near Selma ; Montevallo* 

P. leporina, Govld, 

Sub-genns StUnotbema, Raf. 

S. spinosa, Lea. Near Selma. 

8. labrosa, Bland, 

^. Edgariana, Lea, 

S. barbigera, Redfield, 

S. Btenotrema, Fer. 

S. hirsuta, Say, Montevallo. 

S. maxillata, Gotdd. Near Selma ; Monteyallo^ 

S. monodoD, BacJcetL 

Snb-genus Tbiodopsis, Baf. 

T. palliata, Say. 

T. obstricta, Say. 

T. appressa, Say. Montevallo. 

T. inflecta, Say. Near Selma ; Montevallo. 

T. Kugeli, Shutileworth. 

T. tridentata, Say. 

T. fallax, Say. 

Sab-genus Mesodon, Baf, 

M. major, Binney., 

M. albolabris, Say. 

M. elevata, iSa^. 

M. Clarkii, Lea.' 

M. Christyi, Bland. 

M. exoleta, Binney. 

M. Wheatleyi, Bland. 

M. thyroides, /S'ay. Near Selma ; Montetallo. 

M. bucculenta, Gould. Near Selma ; Montevallo^ 

M. clauBa, Say. Near Selma. 

M. jejuna, Say. 

M. Mobiliana, Lea. 
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Sal>gena8 Yallonu, Bisso. 

V. pnlchells, MvUer. 

Genus Buumulus, Leach. 

Sub-genoB Soutalus, Jlbera. 

S. deslbatos, Say. Northern Alabama ; near Selma. 

Gtenns Pupa, Drap. 

Sab-genos PuFiLLAy Leach. 

P. pentodoni Say. 

Sab-genus Leuooohila, Alb. dk Mart. 

L. fallax, Say. 

L. modica, Ootdd. 

L. armifera, Say. Oommon in cane brakes. 

L. contracta. Say. 

L. rapicola, Say. 

L. cortiearia, Say. 

Genus Vertigo, MuUer. 

Sub-genus Isthmia, Gray. 

I. Gouldii, Binney. 
I. ovata, Say. 
I. ventricosa, Morse. 
I. milium, Gotdd. 

FamUy SUCCININ2B. 

Genus Suooinea, Drap. 

Sub-genus Suooinea, Drap. 

S. luteola, GovUd. 
S. avara, Say. 
S. obliqua, Say. 



APPENDIX TO THE TJNIONIDiE OF ALABAMA. 



The stadent who may desire to become acquainted with 
the UnioDidse of Alabama, will natarally have his attention 
drawn to some interesting facts relating to Geographical 
Distribution. In some instances a species will be found to 
occur in numerous localities, some of them beyond the lim- 
its of the State. In other instaoces, species bearing a very 
close resemblance to each other occupy stations apart from 
each other, seldom occurring together. Many species are, 
so far as is known, limited to a particular stream, or a portion 
of a sjstem of drainage. Among the species having widest 
distribution, may be mentioned Unio AnodorUoides^ which 
occurs in the Chattahoochee and Alabama rivers ; and is 
also found in the Ohio river, and in some of the rivers in 
Illinois. A group of species very strongly resembling each 
other, embraces Unio acidissimus^ U. parvvlus, U. rubdlinvs^ 
and U. penicillatus. The two latter belong also to the State 
of Georgia. Another group of species strongly resembling 
each other, varying somewhat in size and other minor de- 
tails, embraces Unio striatus, U modicus^ U. lUtis, and U 
striatvlus, the last being found in North Carolina, and later 
(according to Mr. Lea), in Georgia. 

Still another group embraces species, a portion of which 
are found in adjoining States, as well as in Alabama. Cu- 
riously, it appears that some of these species sometimes 
unquestionably occur in the same station. This group em- 
braces Unio decisiiSf U. concoUyr^ U. consanguinew, U. davvSy 
U. poiRidofvlvus^ U. int^ventua^ U, crebrivUicUus, and U. 
Chattanoogaensis. In the Chattahoochee river, U. Sloatia- 
nu8 takes the place of U. trapezoides, found in the Alabama 
7 
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riveri and in the rivers of States westward ; while on the 
other hand, Vsdo BoyJeiniantiS is found in the Ohattahoo- 
chee and Alabama rivers, and probably, also, in some of 
the rivers of Mississippi. Vnio cbtuauSf found in the Chat- 
tahoochee, also occurs in Mississippi, while a species of 
similar form, U. Olaibomensis, takes its place in the Ala- 
bama river. 

Unio in/voalua and U. Kleinianus are said to occur in 
the Ohattaiioochee river and its tributaries in Georgia, 
while no available record exists of their having been found 
in the streams rising in Alabama. 

Vnio lteno8U8f found in Bfississippi and various streams 
in Alabama, seems to be replaced in the Cihattahoochee 
system by three well defined species of the same group, 
viz: U. oanoestatori U. ifUeroedens and U./aBax. 

Unto craaaidenSi a robust species found in Illinois, Ohio, 
ELentucky, Tennessee, and also in the Alabama and Coosa 
rivers, in Alabama, is replaced in the Chattahoochee and 
Flint rivers by a nearly related species — U. incrasmtus. 

Unio camptodon (and Unio tetralasfmiSf possibly a syno- 
nym,) occurs in Ohio, as well as in Alabama, Mississippi 
and Louisiana^ Unio Cdumbenais, of the Chattahoochee, 
seems to unite camptodon with dedivis, forming a group. 

Unio atro-costatuSf which is often taken to be {7. perpLica^ 
tti8, Conrad, seems to take the place of that species in Ala- 
bama. There is no reliable record that perplicattis occurs 
so far east as Alabama. 

Unio Blandianus, of the Othcalooga creek in Georgia, is 
represented in Alabama by shells which are regarded as 
being U. Bumphianua. If the two should prove to be iden- 
tical, Blandianua will rank as a synonym of Bumphianus. 

Unio penitvs^ of the Alabama river, is replaced farther 
east (in Alabama and Georgia) by U compactua^ a similar 
but smaller species. It is possible that both these species 
occur in the Coosa river ; but at the present time a doubt 
is entertained of such occurrence. 

Vnio caataneua, of the Alabama river, is the analogue of 
U. drculvs of Tennessee and Ohio. Specimens are some- 
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times seen in collections labeled circrdm. Unio unxcdUyr is 
probably very similar to castaneus. 

Unio vaUatua, of Bogne Ohitto creek, and U. Cakabefnsis^ 
of the Cahawba river, very strongly resemble each other. 

Unio Edgariamis^ of the Tennessee river and its tributa- 
ries, is the type of a group of shells resembling each other 
in several important particulars. 27. obunctis, U Tuscumbi- 
ensis and U. Andersonensia belong to thifi group. 

A,mong the shells of the Alabania and Ooosa rivers are 
a few which remain to be noted as occurring in Tennessee, 
Ohio, &c. ; U. metanever^ U. camtUus, U. pyramidattis,* U. 
securis, and possibly U ptentis, may be incuded in this list. 
Unio tvheredatusy which occurs in Alabama, is also found 
in Ohio and adjoining States. 

Unio svbangvlcUnSf of the Chattahoochee, is represented 
in Buck creek by a larger shell of the same type, which 
has not as yet been set apart as a distinct species. It may, 
however, be regarded as being quite as distinct from sui' 
angvlatm as mediua is from striattia in the Chattahoochee 
system. 

In the Cahawba river three species are indicat^sd, under 
the names glandaceus, instructus and verua. Specimens evi- 
dently referable to the three species have been submitted 
for examination. They resemble each other very strongly 
indeed, and differ simply as specimens of different ages and 
sexes might be supposed to differ, when a single species is 
subjected to a diversity of conditions. 

The student will find that quite a considerable number 
of species originally quoted as found in various streams in 
Georgia, have been catalogued as Alabama shells. Among 
these is Unio radians, originally found in the Othcalooga 
creek in Georgia. Shells from Alabama agreeing very ex- 
actly with the description and figure of this species have 
been submitted for examination. The shells that have 
been examined are, without doubt, the female forms of an 
Alabama species called U plancus. The question of the 
identity of radians and plancua is still an open one, in the 
absence of Georgia specimens for oomparifiou. 
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Id the tributaries of the Chattahoochee river occur sev- 
eral species which belong to the " oompJatwrft^ graup^^ — a 
group which includes a large number of species, of which 
Unio complanatus is a familiar type. This group of shells 
prevails in the rivers of the Atlantic slope, and very few 
members of this group occur west of the Chattahoochee 
drainage. A single instance may possibly present itself in 
a species known as Unio avUcUm^ specimens of which have 
been found at or near Montevallo. It is possible, however, 
that atMcUiis really belongs to a group of which U. gtbbasus 
is cfimost the sole type, {Unio avibgibbosua being the excep- 
tion.) The specimens referred to have the peculiar dark 
nacre and the singularly undulated breaks of U. gibbosus, 
though differing from that species in the form of the teeth, 
and in the details of the muscular and palleal cicatricea 

There remain abundant suggestions which might possi- 
bly be profitably added, but as this would necessarily involve 
much deacripiive matter, it is deemed expedient to refer the 
student to the published writings of Isaac Lea, LL. D., in 
which will be found descriptions of a very large share of 
the MoUusca of North America, with usually very fine 
illustrations. The writings of Thomas Say, Mr. T. A. Con- 
rad, Mr. John G. Anthony, Dr. Barnes, Hildreth, and oth- 
ers, might also be read with advantage. 

Notes on Corbioulad^. 

Gyrena GaroUnensis is found on the Atlantic coast as far 
North as South Carolina* It occurs also on the west coast 
of Florida, and has been tabulated here on the presump- 
tion that it will unquestionably be found in Mobile Bay. 

Shells referable to Sphoerium stramineum^ found in Ala- 
bama, are quite unlike any thing from other States that 
have been presented as that species. 

A single specimen, only, of S.f abode is all that has been 
presented from Alabama. 

SphcBrium ocddeniale was found prior to 1860 in a swamp 
near Columbus, Qa.; whether in Alabama or Georgia is un- 
known. It will undoubtedly be found in similar* situations 
in Alabama. 
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f ■ Pisidium Virginicum'i is found in namerous rivers in the 
United States, and andoubtedly will be found in muddy 
portions of some of the rivers of Alabama. 



APPENDIX TO STREPOMATIDiB. 



The StrepomatidflB of Alabama seem to be divided into 
three great groups. The first is characterized by the pres- 
ence of the genera lo and AngUrema^ which are locally re- 
stricted in this State tq the Tennessee Drainage, in which 
they occur with a preponderating number of species' of 
Trypanostomaf a smaller number of species of Ancutosa and 
StrephobasiSf and comparatively a few species of Ghmio- 
boats. 

In the Alabama system of drainage comprising the Tom- 
43igbee, Black Warrior, Alabama, Oahawba, and Ooosa 
riyers, and their tributaries, are found a less considerable 
number of species of Ihrypanostoma, a single species of 
Strephobasis, several species of Anctdoaa, and a preponder- 
ating number of species of Ghniobaaia. The characteristic 
genus of this system of drainage is Schizostoma, which in- 
cludes a considerable number of recognized species. It is 
believed that this genus is confined to the Coosa river. 
Doubts, however, are suggested on that point by the fact 
that several of the earlier species brought to notice were 
credited to " Tuscaloosa," and the " Warrior river." No 
recent information on this point affords any means of set- 
tling the doubts, though it is hoped that explorations now 
under contemplation may bring to light conclusive testi- 
mony relative to the distribution of Schizostoma. 

In the Chattahoochee river and its tributaries, have been 
found only a few species of Ooniobasis, and possibly a sin- 
gle species of Trypanostoma. 

In the original descriptions of some of the species of Try- 
panostomay and Oonoibasis^ found jn the State of Alabama, 
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localities have been aBsigned that identify some of the spe- 
cies of the Tennessee system of drainage with certain forms 
found in the Alabama system. A caref al examination of these 
supposed cases of identity of species in the two systems 
of drainage has not as yet elicited any confirmatory evi- 
dence. It seems, indeed, very probable, that not a single 
instance of supposed identity will be verified. In expla- 
nation, it may be remarked that collectors are not always 
careful to keep apart from each dther their unidentified 
specimens of species from various localities, and it is not 
an uncommon circumstance for specimens to pass into the 
hands of the descriptive^ naturalist with local references of 
an unreliable character. Tbis, together with the vague 
and very indefinite mention of the State or Continent for 
the locality of a species, is surely the source of continual 
trouble to one who seeks to reconcile his shells with the 
literature relating to them. 

While the preliminary sheets of this paper were in pro- 
gress, the writer was urgently solicited to embody in it 
such facts in synonymy as might be thought useful. In 
reply to these solicitations it may be urged that there is 
not yet at hand, and may not be for many years to come, 
a sufficient amount of material to enable the most careful 
student to do justice to the subject, and not at the same 
time do injustice to those writers who have done most to 
define species. 

A few of the difficulties of synonomy may be presented 
in a manner which will be appreciated by those persons 
who have given the subject slight attention. Take, for in- 
stance, some common and well known species of Trypa^ 
nostoma, found in the Tennessee river. On tracing it frou) 
point to point along the stream it will be found to vary in 
several particulars, which are obvious at a glance. If only 
the extreme forma are known, these would appear to the 
observer to differ so much from each other as to justify 
him in regarding them as distinct species — an opinion he 
is compelled to abandon when further investigation has 
brought to light the intermediate forms. There may be. 
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and nndoubtedly there are species, (as in the family 
Unionidse,) in which the sexes are distingnishable from 
each other by certain peculiarities of form and size. This 
is a portion of the subject which has not yet been investi- 
gated, and really nothing is known relative to it There 
are unquestionably instances in which hybrids occur. 
These, except under very favorable conditions for observa- 
tion, would be likely to be regarded as species. 

Occasionally abnormal specimens come to the notice of 
the Naturalist— usually a solitary specimen (and the author 
" regretB there were not more,") is all that is known, and it 
is recorded as a spedea It sometimes happens that a 
species produces specimens the epidermis of which exhib- 
its a uniform color without bands. Other specimens, on 
the other hand, have bands. Unquestionably, a species 
has been divided and put on record as ttvo distinct species^ 
with no better ground for the division than has been 
stated. Again, a species sometimes produces specimens 
characterized by several revolving elevated lines or carinse. 
Mr. Say made a second |species of Goniohasis Virginioa^ 
based on this peculiarity ; Mr. Anthony has bestowed sim- 
ilar attention on a variety of Mr. Say's Anculosa trilineata; 
and a curious sequel to this is that many intelligent natu- 
ralists, who do not admit the validity of Mr. Say's " Me- 
lania multilineata,^* regard Mr. Anthony's Anculosa costaia 
with favor. 

There are yet other perplexities, and these arise out of 
the diversities of forms a species is liable to manifest when 
developed under the varying conditions of stations unlike 
each other in temperature, mineral properties of the water, 
abundance or absence of appropriate food, the influence of 
light, the influence of currents in the water, and finally, 
other influences of equal importance, which possibly have 
not yet been conjectured. 

The/orm of a shell is simply a function of the mantle — 
a delicate membrane, in which the soft parts within the 
shell are included, and which lines the interior of the shell 
and deposits the ca\cweo\)L^m«X\«ftol^VViJcL\tvi composed. 
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The color of a shell may, to a very great extent, depend 
upon that function of the mantle involved in the produc- 
tion of the epidermis. It may also be to some extent in- 
fluenced by the properties of the water in which the mol- 
lusc lives. 

It will be seen that there are numerous conditions which 
may affect a single species and cause it to be presented 
under such aspects as to create the impression that differ- 
ent local forms are different species. Much has been done 
in the direction of synonymy, but without doubt, equally 
as much more remains to be done. It may also be sug- 
gested that a few errors have crept into synbnymy, as it is 
now received, and the work needs revision. In a dass of 
shells embracing so many species, presented under the dif- 
ficulties that beset the Strepomatidee, it will be impossible 
to do more at present than suggest inquiries. The brief 
hints that occasionally appear in the list of species are all 
that it seeAis expedient to suggest at this time. 



APPENDIX TO VIVIPABIDiE. 



y. amiedoides is diBtribnted over a wide extent of terri- 
tory. It inhabits the rivers of Illinois and Indiana. Speo- 
imens from Dlinois have been saooessfally colonized in 
New York. Very fine specimens of the species are foond 
in Othcalooga Greek, Georgia. A variety of this species 
occurring in Florida, has received the name Y. Waltoni, 
Tryon. 

Tulotoma bimonilifera, Lea, (magnifica, Oonrad,) is ad- 
mitted by the Academy of Natural Sciences to take* prece- 
dence over magnjfioa. T. Coosaensis, hitherto regarded as 
a trae Vivipara, is unqaestionably a Tulotoma, and is well 
characterized as such by its opercle. Perfect specimeus 
are characterized by numerous short, hairy prolongations 
of the epidermis on a considerable portion of the surface, 
and more particularly by a bristly fringe to the margin of 
the aperture. 

Melantho ponderosus, Say, which ocours in the Ohio 
river, and some of its larger tributaries, and attains a large 
size in some portions of the Tennessee river, has also been 
found in Mississippi and Georgia, as well as in the rivers 
of Alabama. Mr. Tryon separates the Alabama shells 
under the name if. Nolani. A number of years ago, Mr. 
Lea described Pcdtidina coardata and P. incrasaata from 
the Ooosa river. From a careful comparison of numerous 
specimens of Melantho from the Coosa with shells from 
other regions and with Mr. Lea's unpublished figure of 
coardata, it is inferred that coardata and incrassata are 
identical with the shells Mr. Tryon calls Nolani, It may 
seem improbable that a species can exhibit so much vari- 
ation in form in one \ocsSi\.3 \ W\i\\iSa ^^^^^^^n^^ ^\i\>sidft. 
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niable fact, and has a parallel in the two species (?) de- 
scribed by Mr. Anthony as Pal. svbsdida and P. exUis, both 
referable to the sexnal varieties of one species. (In this 
connection it may be remarked that two specimens of this 
variable species served as illustrations of the male and fe- 
male of Mdantho integer in a work on the shells of North 
Amerida.) Mr. Lea's coardata is the slender form of the 
species. His incraasata is an immature specimen, the apex 
of which has been removed by erosion. If the species re- 
ally be distinct from ponderosus it should receive the name 
coardata or incrassata, either of which has priority of Ndani. 
A slender variety of M. decisus occurring in Big Prairie 
Greek has been confounded with the Coosa shell that Mr. 
Lea calls coardata. There are peculiarities of form and 
color that should forbid the association of the Prairie Greek 
shell with the Coosa River coardata. 

M. decisus, M. ponderosus and M. rvfus occur together in 
Talladega Creek. They are all in a considerable degree 
characterized by the shouldered suture which distinguishes 
Mr. Conrad's genicvlus. 

M. lima, Anthony, occurs at Huntsville. It seems to be 
somewhat nearly related to M. De Gampi. W. O. Binney. 
Possibly a full series of specimens might establish their 
identity. 

Specimens doubtfully referable to Lioplax subcarinaia 
have been presented as coming from the Coosa river. The 
specimens referred to have not the peculiar salmon tinted 
upper whorls that characterize cydostomati/ormis from the 
Coosa and Cahawba rivers, and differ in other respects 
also. It would be interesting to verify the occurrence of 
both these species in the Coosa river. 



APPENDIX TO THE PULMONATA. 



The fresh water pnlmonates of Alabama seem not to 
have been thoroaghly studied, and there are available no 
records that locate a considerable number of species which 
might very reasonably be expected to occur in the State. 
A large share of these have been omitted from the list — 
only such species being included as have a local record 
within the limits of the State or within contiguous portions 
of adjoining States. The land shells, having been more 
thoroughly studied, afford sufficient records to make it 
probable that only a few species likely to occur within the 
limits of the State have been omitted. It is quite proba- 
ble that a careful exploration of the mountains in the north- 
ern part of the State may bring to light some of the few 
species that have recently been described as occurring in 
the not distant mountains of Tennessee and North Caro- 
lina. One of these — Mesodon Chilhoweensis, Lewia^ occurs 
in northern Georgia, as is established by an immature 
specimen in the National Museum ; and the occurrence of 
this species in East Tennessee and Georgia would seem to 
wanant the expectation that it might also be found in Al- 
abama. 
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